ACTA 
PADIATRICA 


REDACTORES: 


A. LICHTENSTEIN, stocKHoLm, A. WALLGREN, sTOCKHOLM 


REDACTORES: 
IN DANTA: BENT ANDERSEN, AARHUS, OLUF ANDERSEN, KOBEN- 
HAVN,C. E. BLOCH, KOBENHAVN, P.PLUM, KOBENHAVN.IN FENNIA: 
P. HEINIO, HELSINGFORS, V. RANTASALO, HELSINGFORsS, C.-E. 


RAIHA, HELSINGFoRS, T. SALMI, ABo, ARVO YLPPO, HELSINGFORS. 
IN HOLLANDIA: E. GORTER, LEIDEN, CORNELLA DE LANGE, 
AMSTERDAM, J. VAN LOOKEREN CAMPAGNE, GrRonINGEN. IN 


NORVEGIA: TH. FROLICH, osto, LEIF SALOMONSEN, osto, 
L. STOLTENBERG, osto, A. SUNDAL, osto, KIRSTEN UTHEIM- 
TOVERUD, osto. IN SUECIA: C. GYLLENSWARD, uppsaLa, N. 
MALMBERG, stockHoLM, STURE SIWE, tunp, WILHELM WERN- 
STEDT, stockHorm, Y. AKERREN, GOTEBORG. 
REDIGENDA CURAVIT 
A. LICHTENSTEIN 
KRONPRINSESSAN LOVISAS BARNSJUKHUS, 


STOCKHOLM 


Vol. XXXIITI 
MCMXLV—MCMXLVI 


Almaqvist & Wiksells Boktryckert Aktiebolag 
UPPSALA 1945—1946 


> 
) 
5 
] 
& 


\ 
Ween@AL LISRARY 


REDACTORES 


IN DANIA: TRENT ANDERSEN, AArRuvs, OLUF ANDERSEN, KOBEN- 
HAVN, C. E. BLOCH, KOBENHAVN, P.PLUM,KOBENHAVN. IN FENNIA: 
P. HEINIO, HELSINGFORS, V. RANTASALO, HELSINGFORS, C.-E. 
RAIHA, HELSINGFoRs, T. SALMI, Ano, ARVO YLPPO, HELSINGFORS. 
IN HOLLANDIA: FE. GORTER, LempEN, CORNELIA DE LANGE, 
AMSTERDAM, J. VAN LOOKEREN CAMPAGNE, GroniINGEN. JN 
NORVEGIA: TH. FROLICH, osto, LEIF SALOMONSEN, oso, 
L. STOLTENBERG, A. SUNDAL, os_o, KIRSTEN UTHEIM- 
TOVERUD, osto. IN SUECIA: GYLLENSWARD, uppsa.a, I. 
JUNDELL, stocKHoLM, A. LICHTENSTEIN, stocKHoLM, N. MALM- 
BERG, sTOCKHOLM, STURE SIWE, Lunp, ARVID WALLGREN, sTock- 
HOLM, WILH. WERNSTEDT, sTocKHoLM, Y. AKERREN, GOTEBORG. 


EDITOR: I. JUNDELL, stocKHOoLM 


Vol. XXXIII. Fase. 1 
31: X. 1945 


Almqrist & Wiksells Boktryckert Akttiebolayg 


UPPSALA 1945 


) 


ACTA PA DIATRICA 


EDITOR PROFESSOR LE 


4 


Ss ARTILERRICG A TT A 


The ‘ACTA PAZDIATRICA’ contain articles relating to pediatrics. These 
articles are published in English, French or German, according to the wishes of 
the author, Each number consists of about 6 printed sheets, 4 numbers forming 
a volume. The numbers will be issued as soon as the articles sent in can be 
printed. The ‘Acta’ is open to articles from foreign authors in all countries, if 
sufficient space can be found for them. Manuscripts are to be sent direct to the 
Editor, to whom also enquiries about the exchanging of papers are to be directed. 
The subscription should be forwarded to the Editor. Each volume costs 20 Swedish 


crowns or 25 shillings or 5 dollars. 


ACTA PASDIATRICA enthalten Arbeiten aus dem Gebiete der Kinderheilkunde 
Die Arbeiten werden, je nach eigener Wahl des Verfassers, in deutscher, franzésischet 
oder englischer Sprache veréffentlicht. Jedes Heft enthilt cirka 6 Druckbogen; 4 
Hefte bilden einen Band. Die Hefte erscheinen, je nachdem die in dieselben auf 
zunehmenden Aufsiitze druckfertig vorliegen. Die Acta nehmen nach Mdglichkeit 
auch Arbeiten ausliindischer Verfasser aller Nationen auf. Manuskripte nimmt der 
Herausgeber entgegen, desgleichen Wiinsche betreffs Austausch von Zeitschriften 


Abonnementanmeldung bei dem Herausgeber. Preis pro Band 20 sclhwedische Kronen. 


Les ACTA PAEDIATRICA contiennent des ouvrages du domaine de la pédiatrie. Les 
études sont publices en francais, anglais ou allemand au choix de auteur. Chaque 
fascicule contient env. 6 feuilles in -8°; 4 fascicules forment un volume. Les fasci 
ecules paraissent au fur et & mesure que les articles y destinés sont imprimés. Les 
Acta reproduisent, dans la mesure du possible, les articles d'auteurs étrangers de 
tous les pays. Les manuscrits doivent étre expédiés & Véditeur, & qui les demandes 
relativement & léchange de journaux devront également étre adressées. Abonnement 


chez Véditeur. Prix par volume Cr. Suéd. 20. 


ACTA PAD 


6ST OC K HO I. M 
> 
’ 


. 


= 
7 


Svenn Monrad +. 
19.8.1867 — 18.1.1945. 


In Svenn Mowrap, Scandinavian pediatrics has lost one of 
its leading men. His eminent ability and intense intérest in 
pediatrics was devoted first and foremost to his own country, 
Denmark, but with his untiring energy he also found time to 
take a prominent part both in Scandinavian and international 
pediatric collaboration. 

Mowrap’s scientific contributions belong entirely to the 
field of clinical pediatrics and relate to appendicitis in children, 
intussusception, diseases of the digestive tract, exsudative 
diathesis, epilepsy in children ete. With his keen power of 
observation, his interest in direct study of the child and his 
clear, pregnant exposition he resembled the French clinician 
of the classical type. He was less interested in modern labora- 
tory medicine. He was brilliant as a teacher in the clinic of 
Dronning Louises Bornehospital (Queen Louise’s Children’s 
hospital) where for 34 years he worked as head doctor. His 
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natural eloquence made it a real pleasure to listen to him. 
At his clinic Monrap trained a series of disciples, several of 
whom now occupy leading positions in Danish pediatrics. 
Beside his hospital work he had a large pediatric practice and 
was frequently consulted on the subject from all parts of 
Denmark. 

Social pediatrics had an ardent sponsor in Monrap and, 
as a member of the Danish Medical Council, he made very 
considerable contributions in this field. 

In the field of Scandinavian pediatric collaboration, which 
flourished during the inter-war period, Monrap held a leading 
position, He was amongst those who took the initiative in 
forming Nordisk Pediatrisk Férening (the Nordic Pediatric 
Association), and was for many years a member of its com- 
mittee. At our congresses, where he was always present, his 
contributions were greatly appreciated by his audience. Ever 
since 1921, when the editorial staff of Acta Pediatrica was 
constituted, Monrap was a member of it. 

In cooperation with Tx. Fréticn and the author of this 
memorial, he published in 1941 the first Scandinavian textbook 
of pediatrics and at the time of his death he was engaged 
on the 2nd edition. 

For many years Monrap was an important link between 
Scandinavian and international pediatrics. He had good friends 
amongst the leading pediatricians in many countries and kept 
up an animated correspondence. At international congresses 
and conferences Monrap’s knowledge of languages, the ease 
with which he expressed himself and his remarkable capacity 
for making friends always secured for him a leading position. 
In London and Paris, in Rome and the Hague he was listened 
to with great interest and respect. In 1931 he was also amongst 
the founders of Association Internationale de Pédiatrie Préven- 
tive, a union for the study of prophylactic pediatrics. In this 
association he played an important part and at the last meeting 
in Rome 1938 he was elected its president. The intention was 
to locate the next congress in Copenhagen, but these plans 
were frustrated by the war. 
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Few people have worked harder than Monrap, but yet he 
was a man who enjoyed life, who liked to drink a good glass 
of wine in the midst of his friends where the toil of the day 
was forgotten and gay chat and witty sallies predominated. 

Mowrap is an honour to the pediatrics not only of Denmark, 
but of Scandinavia at large. He will be long remembered and 
greatly missed by his numerous friends. 


A. Lichtenstein. 
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FROM THE PEDIATRIC DEPARTMENT OF THE RIGSHOSPITAL, COPENHA 
GEN, HEAD: PROFESSOR P. PLUM, M.D., AND FROM THE CHILDREN'S 
HOSPITAL AT FUGLEBAKKEN, COPENHAGEN, HEAD: V. POULSEN, M. D. 


The Prognosis for Bronchial Asthma Arisen in Infancy, 
After the Nonspecific Treatment Hitherto applied. 


An Investigation in the Fate of 298 Asthmatic Children. 
By 


E. WINGE FLENSBORG. 


The writer’s purpose with the present work was to endeavour 
finding out what chances of recovery there were for bronchial 
asthma arisen in infaney and treated with the therapeutic methods 
hitherto applied in Denmark, in order to obtain a material of 
comparison for estimating the specific, desensitizing treatment 
applied, since 1943, in the pediatric department of the Rigs- 
hospital and, later, both in the clinic for asthmatic children of the 
Rigshospital and in the children’s hospital at Fuglebakken. 

Originally it was intended, partly, to send lists of queries to 
asthma patients who had previously stayed in the mentioned child- 
ren’s departments, partly, to request such patients to report for 
re-examination. Owing to the conditions in Denmark, with diffi- 
culties of travelling ete., however, the latter part of the investigation 
was rendered impossible. 


Previously published investigations in the prognosis for bronchial 
asthma arisen in infancy. 


It is generally believed that the prognosis for asthma arisen 
in infancy is good, since the majority of the cases will disappear 
at the age of puberty. Monrap (11) thus reports that »a great 
many cases of asthma are cured spontaneously at puberty», and 
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that »the prognosis on the whole is god but that it must be made 
with some reservation for children who present signs of permanent 
lung emphysema». Hott & McInTosH (8) report that the affec- 
tion shows a decided tendency to decline at puberty. In contra- 
distinction to this assertion RreETscHEL (12) thinks that prognosis 
is not very good. 

WAJSMANN (15) distinguishes sharply between asthma in young 
children and babies and asthma in adults with early onset (i. e. 
asthma arisen in later childhood), and he thinks that the first- 
named group has a tendency to spontaneous recovery at puberty. 

HAMBURGER (7) has re-examined 38 children with asthma, and 
reports that about half of the cases disappear at the age of puberty. 

TUSCHERER (14) has re-examined 152 children who had previ- 
ously been hospitalised or treated for bronchial asthma or asthma 
bronchitis in the policlinic of the Berlin University Children’s 
Clinie. On re-examination the diagnosis proved to have been falla- 
cious in 4 cases and very doubtful in 12 eases, the children in these 
cases merely having had »asthmatic» manifestations for a very 
brief period (days or weeks). Among the remaining 136 children 
were 74 (54 per cent) in whom the attacks and the bronchitis had 
ceased. TUSCHERER reports that 35 of these children recovered 
before the age of puberty and 39 recovered later. Exact infor- 
mation about the time of recovery from the affection is missing in 
TUSCHERER’S work, there being very considerable disagreement 
between the figures reported in the text and the curve plotted 
for the times of cessation of the disease. 

Bucuarpt (3) has made inquiries about 103 asthmatic children 
who from 18 months to 10 years ago had stayed in the children’s 
sanatorium »Pro Juventute» in Davos (Switzerland), and who had 
received no treatment besides the stay in the high mountain climate. 
Eighty-nine children replied to the inquiries. Among these were 
26 (29.2 per cent) who had never re-incurred any attacks, and 32 
(35.9 per cent) who had experienced permanent improvement as 
an immediate result of the stay. More exact examinations of the 
time and percentage of cessation of infantile asthma are not avail- 
able. 
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The writer’s own investigations. 


The material of patients comprises 338 children with bronchial 
asthma altogether, 255 of whom were admitted to the children’s 
department of the Rigshospital and 82 to the children’s hospital 
at Fuglebakken during the period from 1926 to 1939. 

That relatively so many asthmatic children have been examined 
in the children’s ward of the Rigshospital certainly is due essen- 
tially to Doctor BAAGgE (1) who in the beginning of the nineteen- 
twenties took the initiative in that department. 

Seventeen of the patients could not be traced through the re- 
gistry-office or had gone abroad. Thus there were forwarded 321 
lists of inquiry altogether. 

Of these 321 lists of inquiry, 298 were answered satisfactorily, 
which means a percentage of replies of 92.8. The percentage of 
replies in proportion to the original material of patients was 88.2. 
On the ground of the case reports it proved impossible to divide 
the patients into different groups according to the kind of asthma 
after the principles which now prevail (see for example Bray (2)), 
therefore the material had to be judged collectively. 

Distribution according to sex: Of the 298 children 190 (63.s 
per cent) were boys and 108 (36.2 per cent) were girls. 

TUSCHERER (14) among 152 asthmatic children found 93 boys 
(61.2 per cent) and 59 girls (38.8 per cent). Bray (2) found that 
asthma in children under 10 years of age was 3 times as frequent 
in boys as in girls. Thus there is no doubt that infantile asthma 
occurs much more frequently in boys than in girls, and, as will be 
seen later, there is also a difference in the two sexes as regards 
the moment of onset of the affection and the prognosis. 


The moment of onset of the disease. 


The result of an investigation in the time of onset of the attacks 
of asthma was (see Fig. 1 and Table 1) that the great majority 
of the cases (attacks) commenced before the age of 5 years, namely, 
197 out of 298 (66.4 per cent). This corresponds exactly to CHo- 
BoT’s (4) findings on examining 84 asthmatic children, for in 54 
of these (i. e. 69 per cent) the attacks commenced before the pa- 
tients were 5 years old. 
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Table 1. 


Age of onset of first attack of asthma in 298 children. 


Number | Number | 
of boys | of girls | 


| Number of children whose |_ 
attacks commenced at the 
recorded ages 


Age of onset of first 
attack of asthma 


<1 year 20 11 9 
1 » 50 34 16 
2 years 47 32 15 
3» 4] 24 17 
4 » 39 25 14 
5 » 26 18 8 
6 » 27 18 9 
* 16 10 6 
8 » 16 8 8 
9 10 4 6 

10 3 3 0 
11 2 2 0 
12 » 0 0 
13 0 0 0 
14 > 1 1 0 


The age of onset of the first attack of asthma in most cases was 
the 2nd and 3rd year of life (50 and 47 cases, respectively). 
Jumon (9) found that most of the first attacks of asthma occurred 
at about the third year of life. 

Generally attacks of asthma in infancy are regarded as being 
very rare. FINKELSTEIN (5) thought that true attacks of asthma 
did not occur in infants at all, in the literature, however, a good 
many such cases are on record (CHosot (4), GrrLEA & Boapan (6), 
LOOKEREN (10), and StAusii (13)). It is emphasized that it may 
be very difficult to make a diagnosis, the disease at that age easily 
being mistaken for pneumonia, capillary bronchitis, bronchotetany, 
glandular tuberculosis, thymus hypertrophy, and congenital heart 
disease with cardiac insufficiency associated with asthmatic dys- 
pnea. 
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Fig. 1. 


The 20 cases of attacks of asthma incurred in the first year 
of life which are recorded in this material may, as far as the case 
reports are concerned, be regarded as reliable, so much the more 
as the attacks of asthma in 19 of them continued for several years. 
In 8 of these children the attacks ceased at the age of from 4 to 
12 years, whereas 10 patients, at the time of the research, still 
had attacks at the age of from 8 to 25 years. One of the children 
died 1 year old, and one at the age of 16 years (at that time still 
suffering from asthma). 

As is evident from Fig. 1, there is some difference in boys 
and girls as regards the time of onset of the attacks of asthma: 
Both for boys and girls it holds that the attacks in about 
of the cases commenced before the age of 5 years (boys 66.4 per 
cent, girls 66.3 per cent), the curve of the boys however present- 
ing @ pronounced maximum corresponding to the 2nd and 3rd 


years of life, which is not so pronounced for the girls. 
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If the onset of the disease is calculated from the onset of 
bronchitis in those cases in which bronchitis preceded the attacks 
of asthma proper, the distribution is as follows (Table 2): 


Table 2. 


Age of onset of first attack of asthma or asthmatic bronchitis. 


Age of onset of Number of children whose 


= 
| Numbe Numt 
first attack of attacks commenced at the [Per cent 


of boys | of girls 


asthma recorded ages = 
<1 year 46 15.4 31 15 
] » 59 19.8 4] 18 
2 years 59 19.8 37 22 
3 >» 41 | 23.8 22 19 

4 » 28 9.4 20 
5 » 15 5.0 8 7 
6 » 18 6.0 11 7 
= 15 5.0 9 6 

8 » 7 2.3 4 
9 » 6 2.0 3 3 
10 2 0.6 2 0 
ll » 1 ; 0.8 1 0 
12 » 0 0.0 0 0 
13.» 0 00 0 0 
14 ] 0.8 1 0 
Total 298 — 190 108 


A glance at Table 2 and Fig. 2 shows that, if the inception of 
bronchitis is regarded as onset of the disease, and in those cases 
in which the first attack of asthma is not preceded by bronchitis, 
this first attack is regarded as onset of the asthma, the disease in 
the great majority of the cases commences before the age of 5 
years, namely, in 78.4 per cent. The age of onset of the first attack 
of asthma was under 5 years in 79.5 per cent of the boys and in 
76.6 per cent of the girls. 

A similar result is reported by TuscHERER (14) who found that 


the disease (bronchitis or attacks of asthma) in 110 out of 152 
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Number of 
Children AGE OF ONSET OF FIRST ATTACK OF 
60 ASTHMA OR ASTHMATIC BRONCHITIS 


IN CHILDREN ( 296 CASES ) 


50 


30 


Fig. 2. 


asthmatic children (i. e. in 73 per cent) commenced before the age 
of 5 years. Bray (2) showed that, among 1390 cases of asthma with 
ages of onset of from 0 to 10 years, 22.25 per cent commenced in the 
first year of life, 17 per cent in the second, 13.5 per cent in the third, 
10.75 per cent in the fourth, 10.25 per cent in the fifth, 8.5 per cent 
in the sixth, 6.25 per cent in the seventh, 5.5 per cent in the eighth, 
4.25 per cent in the ninth, and 1.75 per cent in the tenth year of 
life. 


The distribution of the 298 patients who replied to the list of 
queries was as follows (Table 3). 
In the following each group of children will be discussed separ- 


ately. 


Potal 
Boys 
+-------+ Girls 
40 
\ 
| 
| 
20 
\ 
\ 
| 
1 3 ? 7 9 11 13 years 
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Table 3. 
The total material Boys Girls 
Number of Per | Number of Per | Number of | Per 
children cent | boys cent | girls | cent 
Attacks 
ceased | 120 40.8 75 39.5 45 | 41.7 | 
Still 
attacks 163 54.7 108 56.8 | 55 | 60.9 | 
Deaths 15 5.0 7 3.7 | 8 7.4 | 


Total | 298 100.0 190 100.0 108 100.0 


(1) Attacks ceased at the time of inquiry. 


The attacks are regarded as having ceased in those patients who 
have had none for at least 1 year. This is a fairly casual limit, 
nor is it in reality sure enough, as is evidenced by a number of 
examples in the very material (attacks ceased and recurred after 
the lapse of varying numbers of years — see later under (2)). 
The children’s ages at the time of cessation of the attacks of asthma 
are recorded in Table 4. 

Table 4 shows that the attacks of asthma in boys oftenest cease 
at the age of 12—15 years inclusively, whereas, in girls, the most 
common age of cessation of the attacks is between 9 and 12 years. 

Thus the girls’ attacks generally cease somewhat earlier than 
the boys’ attacks, which is also evidenced by the fact that, in 32 of 
45 girls (71.1 per cent), they ceased before the age of 13 years, 
whereas that only happened in 42 of 75 boys (54.7 per cent). 

The attacks of asthma had thus ceased in about 40 per cent of 
the children at the time of inquiry. Not all the children had be- 
come so old, however, that it might not be reckoned with that a 
greater or smaller number of them in the future could become free 
from attacks. It will therefore be of interest to find out the percent- 
age of cessation for those patients who, at the time of inquiry, 
were 18 years old or more. 131 of the children had reached an age 
of 18 years or more. In 58 of these 7. e. in 41.1 per cent, the attacks 
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had ceased. In 46 of the 106 patients, i. e.in 43.2 per cent of them, 
who had attained an age of 20 years or more, the attacks had 
ceased. 

Table 4. 


Times of cessation of attacks of asthma in 120 children with asthma. 


Number of children 


Number of Number of 
whose attacks ceased 


at the recorded ages boys gicis 
2 é 4 ] 

3 2 ] : 

4 2 

l 

6 6 3 3 

7 10 6 4 

8 5 5 0 

9 9 4 

10 7 2 5 

11 10 4 6 

12 11 7 4 

13 5 4 l 

14 13 10 3 

15 9 7 2 

16 l l 0 

17 8 6 2 

18 2 2 0 

19 1 l 0 

20 1 0 ] 

21 2 l l 

22 0 0 0 

23 0 0 0 

24 l 0 

No exact information 

about the time 3 0 3 


Total 120 45 
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, Possible causes of the cessation of the attacks. 


To obtain information, if possible, about eventual factors of 


importance for the prognosis of infantile asthma the afore-men- 
| tioned list of queries contained the following questions: 
(a) Did the attacks cease when the patient moved to another 
place? 

(b) If not, could you then faney a special cause of the ces- 
sation of the attacks? 

The following factors were mentioned by the patients or their 
relatives as probable causes of the cessation of the attacks: 


(1) Attacks ceased after the patient’s removal to another 
place in the country or to another flat in the same 


(2) No attacks since patient’s discharge from hospital .. 10 
(3) Sanitation of lodgings or room (according to direc- 
(5) Stay at some health resort or sanatorium for children 2 
(6) Much sport and open-air existence ................ 2 
(10) Vaccination against »colds» 1 
(11) Attacks ceased after whooping cough .............. 1 
(12) Attacks ceased after rheumatic fever .............. 1 


(13) No probable cause of the cessation of the attacks 


Total 120 


The causes (2) and (3) may in reality be regarded as identical, 
for the reason why the children have had no attacks since their 
discharge from hospital probably is that the parents have followed 
the directions given by the hospital with regard to the arrangement 
of their bed-rooms and beds. As the removal to another place or 
another flat may also be regarded as a kind of sanitation of 
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lodgings, it means that no less than 50 of the 120 children (41.7 
per cent) whose attacks of asthma have ceased, have recovered 
from their disease by changes of residence. 


The duration of the disease in the 120 children whose attacks 
had ceased at the time of inquiry. 


A glance at the moments of onset and of cessation of the at- 
tacks of asthma in boys as well as in girls seems to show that, in 
those cases in which the attacks had ceased at the time of inquiry, 
the disease was of somewhat longer standing in the boys than in 
the girls. 

Therefore a closer examination of the duration of the disease 
both in the boys and in the girls was performed. Exact information 
about the moments of onset and of cessation of the attacks were 
missing in 4 of the 120 children whose attacks had ceased at the 
time of inquiry. In the remaining 116 children the average dura- 
tion of the disease was 7.4 years, 1. e. in the boys it was 7.7 years, 
and in the airls 6.9 years, the duration of the disease varying ex- 
ceedingly, however, as is shown in Table 5. 

The duration of the disease was calculated from the onset of 
the attacks of asthma, and not from the inception of an eventually 
preceding asthmatic bronchitis, because it proved to be more diffi- 
cult to determine this latter moment exactly. 

As was already mentioned prefatorily, the writer’s intention 
was also to re-examine the children with special regard to how 
many of the patients whose attacks ceased still had emphysema or 
chronic bronchitis and who, despite the cessation of the attacks, 
were tainted by the disease of their childhood. As the re-examina- 
tion had to be given up, only the patients’ own information about 
their eventual symptoms from the respiratory tract afforded a 
clue to the elucidation of the question. 

Of the 120 patients, whose attacks had ceased at the time of 
inquiry, 8 patients reported having a cough also when they had 
not caught cold, 5 patients complained of constant expectoration, 
and no less than 53 patients (44.2 per cent) suffered from dyspnea. 
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Table 5. 
Duration of the disease in 116 asthma patients whose attacks 
had ceased at the time of inquiry. 


Duration of the disease Number of Number of | Number of 


(years) children boys girls 
1 10 8 2 
2 7 3 1 
3 7 3 4 
4 8 3 5 
5 11 7 4 
6 11 7 4 
7 9 7 2 
8 5 3 2 
9 10 3) 5 

10 14 11 3 
11 5 4 
12 7 5 2 
13 5 4 1 
14 1 1 0 
15 2 0 2 
16 1 1 0 
17 0 0 0 
18 1 1 0 
19 2 1 1 
Total 116 74 | 42 


In these 53 cases the dyspnea occurred on different occasions. 
42 patients reported that the dyspnea was elicited by movement 
or exertion, in most of them, however, only by strain. 4 patients 
reported dyspnea both during rest and work though never in the 
form of attacks. 2 patients suffered from dyspnea when they 
had caught cold. 2 patients incurred dyspnea when they were 
exposed to smoke or fog. 2 patients became dyspneic in cold air. 
1 patient became dyspneic when gathering seed. 


Age distribution for 163 patients still having attacks at the 
time of inquiry. 


Age at the time of inquiry 
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years 


21 


23 


16 
Table 6. 
Po Number of | Number of | Number of 
children boys girls 
7 3 1 2 
4 
9 2 l 1 
10 12 6 6 
11 4 4 0 
12 8 7 
13 13 7 6 
14 11 2 
15 6 4 2 | 
16 11 7 4 | 
17 5 
18 11 5 6 
19 13 l 
20 7 6 
|_| 6 2 4 
22 9 4 5 
24 | 5 
25 2 1 1 | 
26 2 1 
27 2 2 0 
28 r 2 2 
29 5 4 1 
30 3 3 0 ; 
31 2 2 0 ; 
32 | 1 0 
33 1 0 
Total 163 108 55 : 
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As is seen from the above, it is doubtful whether the attacks 
of asthma in the last 7 cases really may be regarded as having 
ceased. The patients themselves reported, however, that the at- 
tacks had ceased, and those reports have been taken as a basis for 
the estimation, even though the prognosis for asthmatic children 
thus has become too favourable. 

That 53 of the 120 children, whose attacks had ceased, con- 
stantly suffered from dyspnea, may be interpreted as signifying 
that several of them at any rate have incurred permanent em- 
physema or chronic bronchitis in sequel to the asthma which they 
had now got over. Information as to their exact number naturally 
is not available. 


(2) Patients still having attacks at the time of inquiry. 


At the time of inquiry 163 patients, namely, 108 boys and 55 
girls, still ineurred attacks of asthma. The age distribution is 
recorded in Table 6. 


The frequency of the attacks as compared to the formar 
frequency. 


In 14 patients the attacks had become more frequent (8.6 per 
cent). In 116 patients they had become less frequent (71.2 per 
cent). In 22 patients the frequency of attacks was unchanged 
(13.5 per cent). 8 patients had been free from attacks for a con- 
siderable number of years, and then had re-ineurred attacks (see 
Table 7) (4.9 per cent). From 3 patients no exact information was 
obtained. 

Five of those 8 patients did not mention any special cause of 
the recidivation of their disease. One patient declared that the 
recidivation occurred immediately after his having moved to 
another flat in an old house. One patient reported that his attacks 
of asthma ceased after his removal to Norway (the high mountains) 
when he was 22 years old but that they recurred there 5 years 
later without any detectable reason. One patient re-incurred at- 
tacks after having moved to another town. 

2— 45217 Acta pediatrica. Vol. XX XIII 
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Table 7. 
Survey of 8 patients whose attacks of asthma had ceased 
for a number of vears and then recurred. 


Age of onset of attacks Symtom-free period Constant occurrence of 
of asthma from the attacks at the age of 
] year 15th to 19th year 32 years 
2 years 22nd to 27th 29 
3 z 5th to 12th » 12 
1 5th to 10th » 10 
4 » 16th to 28th » 30 
3 12th to 18th » 30 
5 » 13th to 19th » 19 


5 > 10th to 19th » 19 


Tho intensity of the attacks as compared to previous attacks. 


In 21 patients the attacks had become more pronounced (13.5 
per cent). In 94 patients they had become less pronounced (57.7 
per cent). In 25 patients the intensity of the attacks was un- 
changed (15.3 per cent). From 15 patients no exact information 
was obtained. As to 8 of the patients see the preceding section. 

Thus, in the majority of the children whose attacks of asthma 
had not only become less frequent (in 71.2 per cent of them) but 
also less pronounced (in 57.7 per cent of them) ; only in a few pa- 
tients had the attacks become more frequent and more pronounced 
in the course of time. 

Apart from the patients’ condition with regard to the attacks 
of asthma it was of interest to obtain information about their state 
of health in the periods between the attacks. 


The patients’ general condition between the attacks. 


By 121 of the 163 patients it was reported that their general 
condition between the attacks was good, 17 patients reporting that 
it was only partially satisfactory, whereas 15 patients declared 
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that they felt ill in the intervals between the attacks (10 failed 
to give information about their general condition). 

59 patients (36.4 per cent) reported that there was no dyspnea 
in the periods between the attacks. 78 patients (47.5 per cent) 
experienced dyspnea (though in very different degrees) when they 
moved or worked. 22 patients (13.6 per cent) suffered from 
dyspnea both at rest and in moving. 3 patients reported that they 
experienced dyspnea between the attacks, when they were tired 
or nervous, or in foggy weather. (One patient failed to give infor- 
mation about his general condition. 

68 patients (41.7 per cent) reported that they had a cough, 
and 45 (27.6 per cent) declared that they had expectoration in the 
intervals between the attacks. 


(3) Patients who died before the time of inquiry. 


Fiften children — 7 boys and 8 girls — (5 per cent) died be- 
fore the time of inquiry. 

Five patients, i. e. 1.7 per cent of the total material, died in 
status asthmaticus at the following ages: 9 months, 5 years, 
18 years, 18 years, and 25 years. The remaining 10 patients died 
of other intercurrent diseases which had nothing to do with 
asthma. 


School-attendance. 


Apart from the distress caused a child and its relatives by 
asthma, the disease is very irksome because of the patient’s many 
and protracted confinements to bed necessitated by it, with imper- 
fect school-attendance entailed by them. 

An examination with regard to the patients’ school-attendance 
gave the following result (Table 8): 

Of the 139 children (46.6 per cent) whose school-attendance 
was seriously interfered with by their asthma, 52 were not moved 
to a higher form once, whereas 9 patients were not moved twice, 
and 3 children had always to be taught at home. Five children on 
account of their disease commenced their school-attendance from 
1 to 4 years later than in the compulsory 7th year of life. 
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Table 8. 


School-attendance. 


School-attendance seriously interfered with. ........ 139 
School-attendance somewhat interfered with ........ 14 
School-attendance slightly or not interfered with at all ... 101 
Deaths (no exact information). ..........-++.-. 15 
No reply to the list of queries ........24-+++62. 8 
No attacks during the time of compulsory school-attendance . 21 


Total 298 


Choice of a profession. 


Among the 298 children which the material comprised were 10( 
who constantly suffered from attacks and who, at the time of in 
quiry, were more than 15 years old, besides 16 children whose at 
tacks of asthma had ceased after their 15th year of life. Of thes 
116 patients, 39 reported that they had chosen a special professio1 
on account of their asthma, 3 of them received an invalid pension 
whereas 2 reported that they could not obtain any position because 
of their disease; 17 (7 per cent) of the patients reported that, on 
account of their disease, they had been compelled to change from 


one profession to another, one of them several times, and one pa- 


tient twice. 


Treatment of the examined children. 


The treatment of the 298 children has been very different, cer- 
tain chief lines of direction however being followed in the great 
majority of the cases. Most of the patients were submitted to cuta- 
neous tests ad modum BaaageE (1), and when they presented pro- 


nounced positive reactions, they were advised as far as possible to 
avoid the respective allergens. Generally the patients received 
some direction or other with regard to the sanitation of their lod- 
gings or beds, which were not followed in many eases, however. .\ 
great many of the children have stayed once or several times in 
the country (in a country health resort or coast sanatorium for 
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children), and the majority of them have received carbon are light 
treatment at some moment or other of the disease. A minority of 
the patients have received treatment in the pneumatic chamber 
or of respiration gymnastics; 14 children were treated with Bis- 
vaard’s corset, and in 6 of these the attacks of asthma ceased. 

Of 13 children who had received tuberculin treatment in 1926, 
2 had got rid of their attacks of asthma, whereas 2 died of another 
illness. 

A few patients were treated with insulin sub-shock, and several 
of the children had once or several times received short series 
of ordinary cold vaccine or torantil injections. A few patients 
were submitted to hormone treatment. 

None of the patients had received specific treatment proper. 
Kor the sake of completeness it shall be mentioned that several of 
the patients had consulted a chiropractor or some other quacks, 
only one of the patients however thought that his condition had 
been bettered by such treatment. 

From the above-recorded facts: (1) that the attacks of asthma 
are cured spontaneously (or, more correctly speaking, yield to the 
treatment hitherto applied in Denmark) in no more than 40 per 
cent of the cases, (2) that they averagely do not cease till 7.4 years 
after their onset (varying from 1 to 19 years), (3) that the mor- 
tality amounts to 1.7 per cent (status asthmaticus) and, finally, 
(4) that the child and its relatives are greatly distressed by the 
attacks, the child’s protracted confinements to bed with inevitable 
neclect of school-attendance, and in some eases subsequent invalid- 
ism, it is evident that a more active treatment of infantile asthma 
is very desirable in Denmark. 


Summary. 


The writer’s intention with the present work was to investi- 
gate the prognosis for infantile asthma after application of the 
therapeutic methods hitherto used in Denmark in order to obtain 
a material of comparison for the estimation of the effect of the 
specific, desensitizing treatment. 

For that purpose lists of queries were sent to 321 patients who 
had previously been hospitalised for bronchial asthma. 
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298 patients (92.8 per cent) replied satisfactorily. 

(1) 190 of them (63.8 per cent) were males, and 108 (36.2 per 
cent) were. females. 

(2) In the great majority of the cases the age of onset of the at- 
tacks of asthma was below 5 years. 

If the first attack of asthma proper was regarded as onset of 
the disease, 66.4 per cent of the cases commenced before the age 
of 5 years. 

If the inception of an eventually preceding bronchitis was re- 
garded as onset of the disease, 78.4 per cent of the cases com- 
menced before the age of 5 years. Most of the cases commenced at 
the age of 2—3 years. 

(3) In 120 of the 298 patients the attacks had ceased (40.3 
per cent); 15 of them had died (5.0 per cent), and 163 (54.7 per 
cent) constantly had attacks of asthma. In the boys the attacks 
mostly ceased at the age of from 12 to 15 years, whereas, in the 
girls, they generally ceased at the age of from 9 to 12 years. 

In 58 (41.1 per cent) of 131 patients who had reached an age 
of 18 years the attacks had ceased. 

In 46 (43.2 per cent) of 106 patients who had attained an age 
of 20 years or more, the attacks had ceased. 

That means to say that it may be reckoned with that some 40 
per cent of the cases of infantile asthma are cured spontaneously 
or by the treatment which has hitherto been applied in Denmark. 

(4) 41.7 per cent of the patients whose attacks of asthma had 
ceased reported that the cessation was due to removal or to sani- 
tation of their lodgings. 

(5) The average duration of the disease in the 120 cases in 
which the attacks of asthma had ceased, was 7.4 years (7.7 years 
for the boys, and 6.9 years for the girls). 

(6) Some 44 per cent of the chIdren whose attacks of asthma 
had ceased at the time of inquiry, had dyspnea, most of them, 


however, only on stronger exertion. 

(7) In 71 per cent of the patients whose attacks had not ceased, 
they had become less frequent, and in 58 per cent of the patients 
they had become milder. Only in about 10 per cent of the patients 
the attacks of asthma had become both more frequent and stronger 
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(8) The great majority of the patients who continued to suffer 
from attacks of asthma, felt well in the intervals between the at- 
tacks, some 47 per cent, however, suffered from dyspnea (mostly 
exertion dyspnea only), and some 41 per cent suffered from cough 
in the intervals. 


(9) 5 per cent of the children had died before the time of in- 
quiry, 5 of them (1.7 per cent of the total material of patients) 
in status asthmaticus. 

(10) In 139 of the 298 patients (46.6 per cent) the school-attend- 
ince was seriously interfered with on account of the disease. 


(11) 33.6 per cent of the 116 patients who continued to incur 
attacks of asthma after their 15th year of life, or whose attacks had 
ceased after the 16th year, had, on account of their disease, to 
choose special professions, and 7 per cent of these were subse- 
quently compelled to change their profession again. 

(12) The writer gives a brief survey of the methods of treat- 
ment applied. 

(13) It is emphasized that a more active therapy of infantile 
asthma is necessary in Denmark. 
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On the genesis of erythroblastosis foetalis. 
By 


S. RANSTROM. 


The coining of the term erythroblastosis foetalis (D1aMonp 
ct al. 1932) as a collective name for the three disease pictures 
of hydrops foetalis, icterus gravis neonatorum and anaemia gravis 
neonatorum, was prompted partly by their similar patho- 
anatomical picture with abundance of extramedullary haemopoietic 
foci, and partly by the clinical finding of erythroblasts in the 
circulating blood of the child. A genetic relationship between 
the three diseases, which are so different from another clinically, 
was made probable by the tendency towards familial occurrence, 
where they often alternate in one and the same group of sibs. 
The most recent literature has been inclined to abandon the above- 
mentioned designation, and instead introduce the collective term 
of »haemolytic disease of the newborn». This is due to the modern 
theory of an iso-immunisation as the common cause of the three 
diseases, which consists in the formation in the maternal organism 
of haemolysins against the blood corpuscles of the foetus. 

No detailed review of previously advanced theories will be 
given here; readers are referred to BROMAN’s monograph of 1944, 
which is nevertheless incomplete on a number of points (see 
below). 

After Levine et al. (1940) had advanced the theory of an 
Rh iso-immunisation as the genesis of erythroblastosis foetalis, 
this was almost immediatly accepted as the definitely established 
cause of disease — at all events to judge from the literature. 
A number of authors, mainly American and English, have made 
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considerable clinical investigations based on this theory, and no 
dissentient voices have been raised against it in the literature 

The theory is this: The mother should belong to the blood 
group Rh(—) and the foetus to the group Rh(+); by receiving 
blood corpuscles from the foetus, the mother forms an anti-Rh 
factor, which is in its turn transmitted to the foetus and 
haemolyses its blood, with a »morbus haemolyticus» as result. 
Some approximate figures from the literature should also be 
quoted: 85 % of mankind is Rh(+-); the combination of mothe 
Rh(—) — foetus Rh(+) oceurs in every 10th delivery; 
erythroblastosis occurs in about 1 case in 500, from which follows 
that erythroblastosis appears only in every 50th case of the regular 
blood group combination. In about 90% of the erythroblastosis 
cases, the mother belonged to the Rh(—) group, and in practically 
all cases the child was Rh(+). The anti-Rh factor could be 
demonstrated in the mother in 50—90%; Broman, however, 
asserts that this factor appears to far more than 90 % in classical 
eases of »familial» erythroblastosis. 

These figures immediately promt a number of questions. 
Firstly: Why is erythroblastosis found only in every 50th ease 
of the typical blood group combination, and iso-immunisation 
even less frequently? Secondly: Why cannot the anti-Rh factor 
be demonstrated in all cases of erythroblastosis? And finally: 
If an Rh iso-immunisation is the crucial factor in the genesis 
of the disease, why does one not always have the typical blood 
group combination? The first question is of great interest, as 
it can hardly be answered except by the assumption of a primary 
placental lesion; as is known, a normal placenta allows no 
transference of blood corpuscles from the foetal to the maternal 
vascular system. Thus, a placental lesion is an indispensable 
prerequisite of an iso-immunisation. The two last questions are 
answered by the theoretical speculation that there are other causes 
of iso-immunisation than the Rh system. Incidentally, it should 
also be pointed out here that the literature contains descriptions 
of cases where anti-Rh factor was demonstrated in the mother, 
while the child was healthy (BurnuAM, Race ez al., LANGLEY & 
STRATTON) ; this might be thought due to the placenta’s having 


4 
a 


} 
\ 
b 
Dp 
p 
0 
h 
| a 
b 
Sé 
el 
al 
m 
I 


ON THE GENESIS OF ERYTHROBLASTOSIS FOETALIS 27 


on some oceasion allowed the passage of red corpuscles from 
foetus to mother, the lesion being repaired before the anti-Rh 
factor had time to form — this if one whishes to set the great 
store by Rh iso-immunisation which the modern literature does. 

Starting from the iso-immunisation theory, the obscurest and 
most complicated circumstance is that, in  erythroblastosis, 
practically all foetuses are born at term, and that the dangerous 
symptoms appear in association with or after delivery; this also 
holds for hydrops foetalis, though here stillbirths are the rule. 
BROMAN also asserts that there is no connection between early 
death of the foetus and Rh iso-immunisation. If an iso-immunisa- 
tion were the cause of the disease, we should instead expect a 
considerable improvment in the state of the foetus with birth, 
when it escapes from the supply of the injurious substance present 
in the mothers blood. The fact that the foetuses do not die far 
earlier in pregnancy is explained by BRomAN in two ways. The 
first possibility which, however, he considers on good grounds 
to be not very probable, is that the placenta is not permeable 
by the anti-Rh factor until far on in pregnancy. The second 
possibility corresponds to the theoretical speculation of the 
presence of a protective substance which is formed in the mother’s 
organism, transmitted to the foetus, and which prevents haemolysis 
of its blood. Here Broman makes the bold assumption that a 
hormone might have this effect. 

It thus remains to explain 1) why signs of Rh iso-immunisation 
are absent in a number of eases of erythroblastosis, 2) why Rh 
iso-immunisation can be shown to be present without erythro- 
blastosis, and 3) why the clinical course of the disease is not 
satisfactorily explained by the Rh iso-immunisation theory. 

The theory that Rh iso-immunisation is the main cause of 
erythroblastosis is also difficult to reconcile with the patho- 
anatomical changes. It is true that the changes in the bone 
marrow, the extramedullary haemopoiesis and the deposits of iron 
in a number of organs (above all liver and spleen) can be easily 
explained as reactions to and consequences of increased decomposi- 
tion of blood (though it may be noted that the combination of 
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erythroblastosis and normal haemoglobin value with lethal issue 
is not at all rare). 

However, even before the Kh theory was advanced as a general 
explanation of erythroblastosis, a group of patho-anatomical 
changes of a compleately different kind had been observed, which 
could not very well be assumed secondary to an iso-immunisation 
with accompanying decomposition of blood. A number of authors 
have observed changes in certain of the endocrine organs, and 
their data have been more or less consistently disregarded by 
those authors (including Broman) who approached the problem 
from the angle of the Rh theory, and who in so doing practically 
completely neglected to take the patho-anatomy of the disease 
into account. 

An insular hyperplasia in the pancreas with hyperinsulinism 
without diabetes in the mother has been demonstrated by 
Liesecotr (1938) in hydrops foetalis, and by BENEKE (1939) 
in icterus gravis neonatorum. These authors also demonstrated 
an adrenocortical hyperplasia due to a thickening of and abundant 
deposition of lipoids in the reticular zone. BENEKE does not consider 
these changes to have genetic importance for erythroblastosis, but 
to be participating phenomena in a general »keimbedingter 
Hemmungs- und Fehlbildung». 

Burger (1938) and von Patios (1939) have had opportunity 
of investigating ovaries from mothers who had borne foetuses 
with erythroblastosis. In both these cases there were large corpus 
luteum cysts, in VON PALLOS’s case containing large quantities 
of gonadotropic hormone and oestrone. 

When making hormone investigations of the placenta in cases 
of erythroblastosis, TscHERNE (1938) found a great increase of 
the oestrone content — 130000 M. U. instead of the normal 5 000 
M.U. On the other hand, Herrnpercer (1940) and ZiamMonp 
(1941) found a similar investigation to yield normal values for 
the oestrone, but to show an abnormal abundance of gonadotropic 
hormone in the placenta. These authors also found great quantities 
of gonadotropic hormone in the urine from the mothers of erythro- 
blastotie children. 

A particulary interesting fact is that & 
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(1938) were able to show intense and constant placental changes 
in a material of 23 cases of erythroblastosis (16 cases of hydrops, 
7 eases of icterus gravis). These changes consisted of a con- 
siderable increase in the placentai weight, enlarged villi, degenera- 
tion of the syncytial cell layer, persistence of Langhans’s layer, 
hypertrophic and oedematous stroma with atrophic vessels and 
haemopoietic foci. 

In this paper, the author can supplement such cases with 
changes of endocrine nature in erythroblastosis by another two, 
which in addition to adrenal hyperplasia and, in one case, insular 
hyperplasia in the pancreas, showed pituitary changes hitherto 
not described. 


Case histories. 


Case I. Mother healthy. Third child (sibs: I prematurely born 
[weighed 900 gm], died after 2 days; II healthy). Hydropie, full-term, 
male foetus, died during partus. The autopsy revealed no noteworthy 
changes in the central nervous system or the circulatory and respiratory 
organs. The liver, which was perceptibly enlarged (200 gm) proved 
on histological examination to be the seat of a massive deposition of 
haemopoietic elements, and so did the spleen. Together, the adrenals 
weighed 14.5 gm (about double the normal weight); the reticular zone 
was greatly thickened and showed abundant infiltration of lipoids. There 
was no certain insular hyperplasia in the pancreas. The hypophysis 
which was of normal size, proved on histological examination to contain 
such an abundance in basophile cells that it gave the impression of an 
adult organ. —— The placenta, which weighed 1 200 gm, was unfortunately 
not examined histologically. 


Case II, Mother healthy. Third child (sibs: I healthy; II died 
during partus, cause unknown). Hydropie, full-term, female foetus died 
during partus. The autopsy revealed nothing unusual in the central 
nervous system, or in the circulatory and respiratory organs. The liver 
and spleen were moderately enlarged; histological examination revealed 
abundant infiltration of haemopoietic foci. The adrenals were con- 
siderably enlarged (14 gm), due to a thickening of and abundant deposi- 
tion of lipoids in the reticular zone. There was a great insular hyper- 
plasia in the pancreas. Histological examination of the hypophysis 
showed increase of the basophile cells which, though moderate, was 
perceptibly pathological. — The placenta (950 gm) was not histo- 
logically examined in this case, either. 
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According to Kraus (1926), the basophile cells in the foetal 
hypophysis start forming towards the end of the pregnancy, or 
not until after birth. STAMMLER (1915), on the other hand, main- 
tains that no basophiles are ever seen in foetal hypophyses. When 
studying about 30 hypophyses from stillborn children or such 
as died during the neonatal period, the present author found a 
few basophile cells only in a few cases, the vast majority, however, 
showing absolute none. Even without a differential count, then, 
it should be permissible to assert that the hypophyses in the 
cases described above had an unconditionally pathological cellular 
composition. 

As mentioned above, a placental lesion is an indispensable 
requisite for iso-immunisation. It is therefor very interesting to 
know that, in erythroblastosis, the placenta presents a pathological 
structure (HELLMAN & HeErTIG). Under normal conditions, the 
syneytium cell layer of the placenta is the barrier permitting 
the passage of substances necessary to the life and growth of 
the foetus, but not letting through any red blood corpuscles. 
When this cell layer degenerates, as in erythroblastosis, the red 
blood corpuscles have the chance to pass from the foetus to the 
mother, thereby conducing to an Rh iso-immunisation — when, 
that is to say, the other conditions are favourable. Thus, this 
iso-immunisation is secondary to the placental lesion. However, 
the primary element in the disease cannot be the placental change 
which involves the foetal part of the organ, since it must be 
accepted that the mother is the bearer of the injurious factor 
causing the disease. 

However, it must be noted that certain of the demonstrated 
disturbances of the endocrine functions seem to provide a 
possibility of explaining the erythroblastosis without assuming an 
Rh iso-immunisation. As TscHERNE stated, an abnormally large 
oestrone production, whether in the placenta or in the maternal 
organism, may be followed by all the patho-anatomical changes 
in erythroblastosis ; large doses of oestrone impair the haemopoiesis 
(ef. ARNOLD ef al., VARADY), activate the pitutary antidiuretic 
hormone with oedema as result, and may also induce the changes 
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in the endocrine organs. However, LiEBEGOTT and BENEKE 
attribute the oedema to hyperinsulinism. 

Such a theory ot a wholly hormonal genesis for erythroblastosis 
without the assumption of iso-immunisation nevertheless does not 
explain either the accumulation of cases within the blood group 
combination of mother Rh(—) — child Rh(+) or the customary 
finding of anti-Rh factor in the mother. Now, of course, the 
objection may be raised here that the only cases where iso- 
immunisation is conceivable is precisely in the blood group com- 
bination in point with a concurrent placental lesion enabling the 
red corpuscles to pass from foetus to mother. It should also be 
noted that the theory of an Rh iso-immunisation as main cause 
of erythroblastosis may easily acquire exaggerated importance if 
one gives way to the temptation of excluding cases which are other- 
wise similar, but where the regular blood group combination is not 
present. If the diagnosis of erythroblastosis is not made unless 
this combination is present and anti-Rh factor has_ been 
demonstrated in the mother, it is only surprising that the per- 
centage for combination and anti-Rh alike is not 100 instead of 
90 and 50—90 respectively. In any ease, the clinical diagnosis 
of erythroblastosis seems to be difficult to make; mild degrees 
of hydrops may be readily overlooked by obstetricians, icterus 
gravis must sometimes be hard to distinguish from the physio- 
logical icterus neonatorum, and an anaemia during the neonatal 
period need not be a symptom of erythroblastosis. Incidentally, 
the patho-anatomical diagnosis may also be difficult, since all 
transitions exist between a massive extramedullary haemopoiesis 
and a total abscence of the same, so that it is not easy to set 
the limit between what is pathological and what is physiological 
in this respect. Nor, plainly, is there any direct correlation be- 
tween the degree of extramedullary haemopoiesis and the clinical 
intensity of the disease. The suspicion that there is an argument 
in a cirele as regards Rh iso-immunisation as theory and symptom 
is borne out by an inspection of the ease histories communicated 
by Broman. In a group of cases called »children with diseases 
resembling erythroblastosis» (author’s italies), there are seven 
cases of hydrops foetalis, which were clearly not considered 
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erythroblastosis partly on account of atypical blood group com- 
bination and the fact that they were isolated occurrences in the 
family, partly because four of the cases were able to show 
endocrine disturbances which were in themselves sufficient to 
explain the course of the disease. That is to say, two of these 
cases showed a clinically verified and, in this connection, extremely 
interesting hypoglycaemia, in both cases without diabetes in the 
mother. In the third case »hormonal deficiency?» was recorded, 
in the fourth »chondrodystrophia + struma». It is most question- 
able whether this metod of ruling out the diagnosis in the 
abseence of serological conditions for Rh iso-immunisation, an! 
in the presence of endocrine disturbances, is justified. 

It is therefor likely that considerably more cases of erythro- 
blastosis neither have the qualifications for nor show signs of 
an Rh iso-immunisation than would appear from the literatur 
That cases negative as regards Rh iso-immunisation are describe | 
at all is probably due to their having shown clinical and patho- 
anatomical symptoms of a kind to make the diagnosis inevitable. 

But even if most of these cases with symptom pictures 
»resembling» erythroblastosis are included among the certain 
eases, there should nevertheless be a marked accumulation in 
the blood group combination of mother Rh(—) — child Rh(+ 
and a high per cent for the finding of anti-Rh factor in the 
mother. It should therefor be difficult to disregard Rh_ iso- 
immunisation when interpreting the clinical disease pictures in 
erythroblastosis, even if one is not inclined to accord it any 
genetic importance for the disease in its entirety. 

The following explanation of the genesis of erythroblastosis 
foetalis should make it possible to reconcile the patho-anatomical 
picture and the clinical symptomatology, including Rh iso- 
immunisation. The primary element in the disease is an endocrin: 
dysfunction in the mother, which induces a placental change aud 
changes in the endocrine organs of the foetus (perhaps mainly) 
via its hypophysis), with resulting dysfunctions according to the 
character of these changes. The literature’s data point to an 
abnormally high production of oestrone or gonadotropie hormone 
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(these hormones can be thought to be formed both by the mother 
and in the placenta) ; as regards the progesterone state, nothing 
is known, but it is possible that this hormone, too, plays a part 
in this connection. Thus, the foetus is placed in an abnormal 
endocrine situation in utero. It doubtless owes survival during 
the foetal life partly to its great powers of adaptation to these 
suecessively increased hormone quantities, and partly to the fact 
that the abnormal quantities of hormone formed in the foetus’s 
own changed endocrine organs are in large measure absorbed 
through the safety valve which the placenta can be taken to 
constitute. When, however, this valve is suddenly closed, at 
partus, the foetus is obliged to bear the brunt of its own 
abnormally large hormone quantities. The prognosis quoad vitam 
then depends on which hormonal functions are upset, and to what 
extent. Probably, the early death in hydrops foetalis is in many 
eases due to acute hyperinsulinism with hypoglycaemia. Another 
matter which is of unquestionably great importance is that, at 
delivery, the foetus is suddenly deprived of the abnormally large 
quantities of hormones which are formed in the placenta and in 
the maternal organism, and which it got accustomed to in utero. 
— In eases allowing for it — i.e. in the presence of the typical 
blood group combination of mother Rh(—) and child Rh(5-) — 
the injured placenta’s permeability by red corpuscles gives rise 
in more or less high percentage of the cases to an Rh iso-immunisa- 
tion. The decomposition of the blood induced by the anti-Rh 
factor which is formed by the mother and transferred to the 
foetus, is compensated in greater or lesser measure by the 
haemopoiesis-stimulating effect set up by the slightly raised 
hyperoestronaemia (ef. FEUCHTINGER). When the child is 
separated from mother and placenta at birth, this stimulating 
effect is suddenly withheld, the decompensation of the blood 
remains uncompensated, and icterus gravis neonatorum sets in. 
If the intensified haemopoiesis in utero has not been able to keep 
level with the decomposition of the blood, the child is born with 
anaemia gravis neonatorum. This anaemia can also be explained 
by saying that the stimulating effect which the oestrone has in 
moderate concentration changes into an inhibiting effect when 
3—45217 Acta pediatrica. Vol. XX XIII 


) 

| 
0- 
eS 
ith 
in 
al 
id 
ly 
he 
all 


34 RANSTROM 


the oestrone content exceeds a certain level — an explanation 
that does not need to take an Rh iso-immunisation into account. 

It is obvious that if this theory is correct, Rh iso-immunisation 
plays a great part in the occurrence of icterus gravis and anaemi: 
gravis, while it is not at all so important in hydrops foetalis 
This also appears to a certain extent from BrRoMAN’s materia 
— 3 eases of »certain» erythroblastotic hydrops, 7 »rejected 
cases. 

As has been pointed out by a number of the modern author 
on the subject, the occurrence of an Rh iso-immunisation is als 
particulary important in the therapy. That is to say, when givin; 
blood transfusions, Rh(—) blood must be used — i.e. not bloo 
of the same group as the recipient, who practically allways belong: 
to the Rh(+) group; this is because the anti-Rh factor presen 
in the child’s blood rapidly haemolyzes administered Rh(-+ 
blood corpuscles, whereas Rh(—) corpuscles resist this effect. 

However, blood transfusions are to be considered a pure): 
symptomatic therapy. On the theory of the disease’s genesis 
advanced above, an administration of hormone would offer 
more causal therapy. In this case oestrone should be tried ii 
the first place (as has already been suggested by DE SNoo, who 
claimed to have obtained good results with it), though 
gonadotropic hormone (and possibly progesterone also) ma) 
repay a trial. These preparations should be given in large initial 
doses, with a subsequent successive decreasing of the dosage 
Hydrops foetalis hardly ever provides occasion for any therapy, 
but if the foetus is born alive, it should be rapidly ascertained 
whether or not there is hypoglycaemia, in order to try raising 
the blood sugar value with glycose and adrenaline as early as 
possible. When there is anaemia, blood transfusions should also 
be given, of course. In these cases, too, trials with oestrone and 
so on should be made, here probably in very large doses, since 
the hydrops cases are to be considered the most serious, and it 
ean therefor be assumed that they were exposed to the most 
intensive dysincretion in utero. 

It may be interesting to mention that foetuses of diabetic 
mothers often present the patho-anatomical picture of erythro- 
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blastosis (WurITE & Hunt). This temts one to ask oneself whether 
various endocrine dysfunctions in the mother are not able to 
cause erythroblastosis — that is to say, it is not only a certain 
definite pathological condition in the mother that constitutes the 
pathogenesis of erythroblastosis foetalis. Intimately related as 
the functions of the different endocrine organs are, it is easy 
to suppose that an abnormal function in any one of them during 
pregnancy may set up that disturbance in the production of 
oestrone (gonadotropic hormone or progesterone) which in its 
turn induces the erythroblastotic changes in the foetus. This 
would then imply that the question of erythroblastosis has emerged 
from its previous narrow bounds, and has instead become a more 
generally endocrine problem. 

A final word on the name of the disease. On the theory 
advaneed here, the designations »erythroblastosis foetalis» and 
»morbus haemolyticus neonatorum» both refer to haematological 
participating phenomena in the disease pictures, and not to the 
fundamental cause of disease. If, as is not really necessary, a 
collective term is required for the three forms of manifestation, 
i.e. hydrops foetalis, icterus gravis and anaemia gravis neona- 
torum, it should refer to the genesis of the disease, the importance 
of the endocrine factors being in some way indicated. 


Summary. 


1. The earlier known changes in the endocrine organs in 
erythroblastosis foetalis, i.e. adrenocortical hyperplasia and in- 
sular hyperplasia in the pancreas, are supplemented by a pituitary 
change observed in two cases of hydrops foetalis and consisting 
of an inerease in the basophile cells. 

2. A eritical study of the theory of an Rh iso-immunisation 
as the fundamental cause of erythroblastosis is considered to show 
that this theory is unable to provide an explanation either to 
the disturbances demonstrated in the endocrine organs and their 
functions, or to the fact that the dangerous symptoms do not 
set in until in association with or after partus. In any ease, no 
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small number of cases lack the serological conditions for an Rh 
iso-immunisation. 

3. A new theory is advanced, intended to explain the genesis 
of erythroblastosis as a primary endocrine dysfunction in the 
mother, which induces a placental lesion and changes within the 
foetal endocrine organs, resulting in its turn in endocrine 
disturbances; in many eases, especially in hydrops foetalis, these 
disturbances are thought to determine the issue. When the 
appropriate serological conditions are present, the placental lesion 
paves the way for an Rh iso-immunisation ; this iso-immunisation 
is considered to influence the appearance of icterus gravis and 
anaemia gravis neonatorum. 

4. On the basis of this theory, the author sketches the lines 
of a hormonal therapy in erythroblastosis foetalis. 
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FROM THE MEDICAL DEPARTMENT OF THE CHILDREN’S HOSPITAL, 
GOTHENBURG. THEN ACTING HEAD: DR. GERT VON SYDOW. 


Acute Benign Mononuclear Meningitis.’ 
By 


ERIK JACOBSSON, Stockholm. 


Our knowledge of acute benign mononuclear meningitis is 
built upon the accumulated experiences of the past three to four 
decades, there having been hardly any possibility prior to that 
of distinguishing the non-bacterial from the bacterial meningitis. 
The first to report anything on this point was BABINSKI, who 
in 1907 wrote of a meningitis cerebrospinalis pseudoepidemica. 
Since then, and especially after the twenties, reports of these 
benign types of meningitis have been fairly frequent, so that by 
the present time there are contributions of this nature from the 
great majority of countries. Most of them, however, only describe 
a few single cases, large epidemics being but rarely mentioned. 
The first to submit this disease to a rather searching study and 
to contribute in no small degree to elucidating its terms and 
marking off its systematology was WALLGREN. At the Neurological 
Congress, 1924, on the basis of his own observations and analyses 
of previously reported cases, he described a morbid picture which 
he called Meningitis aseptica acuta or meningitis aseptica benigna. 
In the recent literature the term »acute aseptic meningitis» has 
been gradually superseded by the expression »acute benign 
mononuclear meningitis», chiefly because the term »aseptic» is 
no longer considered permissible for a state in which it has been 
considered more and more possible to trace the presence of a 
special pathogen in the form of some variety of virus or suchlike. 

WALLGREN set up the following six points for the demarcation 
of this disease: 


* Read in abbreviated form before the Gothenburg Society of Physicians, 
March, 1944. 
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I. Acute onset with distinct meningitic symptoms. 

II. Meningitic changes im the cerebrospinal fluid, ranging 
from merely a slight increase of the mononuclear elements to a 
definite turbidity from leucocytes. 

III. Sterile fluid both in direct test and on culture. 

IV. Relatively short benign course without secondary neuro- 
logical complications. 

V. Absence of demonstrable cause in the form of local affec- 
tions (otitis, trauma, ete.) as well as in the form of a general 
infective disease (acute or chronic). 

VI. Absence of epidemiological relations to the known in- 
fective states producing meningitis: parotitis, poliomyelitis, 
encephalitis, ete. 

As regards in particular the relations of the disease to 
poliomyelitis and encephalitis, these have been discussed by several 
authors. While some authors consider the mononuclear meningitis 
to be merely an abortive form of one or the other of the two 
diseases according to the different epidemiological conditions; 
others and probably the majority contend that it is a disease 
sui generis. The advocates of these views have put the very acute 
onset with high but gradually and often rather rapidly falling 
temperature in mononuclear meningitis in opposition to the so- 
called dromedary type of fever in poliomyelitis, viz. an acutely 
appearing and fairly high fever-peak (marking the forerunning 
general infection), later a rapidly falling temperature attended 
by a mild subfebrile state for a few days, thereupon another 
rise of temperature marked by a more protracted course and 
accompanied by the known more or less pronounced symptoms 
from the nervous system. On the other hand, a poliomyelitis 
may also set in acutely with signs of meningitis, and paresis of 
any outstanding degree need never be observed. With respect 
to the differentiation of acute mononuclear meningitis from 
encephalitis, the same difficulties present themselves here as in 
its discrimination from poliomyelitis. In the majority of the 
eases described in the literature paralytic as well as other symp- 
toms indicative of an involvement of the nerve substance itself 
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are usually absent. On the other hand, most authors (WALL- 
#REN, GUNTHER, ete.) give single cases with mild paresis, 
especially of the cranial nerves. Certain authors (LEsné and 
BoQuIEN, quot. by FANCONI) even assign a dual nature to the 
encephalitis, with all transitions between a meningitic and an 
encephalitic form. 

In parotitis a biphasic course is also to be found as a rule, 
with a first phase marked by swelling of the parotids and a 
later phase of meningitic signs. Here too, however, there are 
cases described in which the meningitis has been the first and 
only symptom of disease and in which solely the relation to a 
parotitis epidemic in progress and a verified parotitic infection 
have enabled the diagnosis of parotitic meningitis to be definitely 
established. 

Thus, if it cannot be settled with absolute certainty whether 
the acute mononuclear meningitis is an abortive form of 
poliomyelitis or encephalitis or of both, there are nevertheless 
some epidemiological as well as clinical facts which tend to show 
the independence of the disease. Certainly it seems in recent 
years to have been diagnosed more often than formerly, but 
doubtless it was as frequent in occurrence then but went under 
another name and was interpreted differently. The real pathogenic 
agent hardly seems to be definitely known as yet. In America 
ARMSTRONG and co-workers have succeeded in isolatong an ultra- 
filtrable virus which produces severe reactions when injected into 
monkeys, though only intracerebrally. On the other hand, if 
this virus is injected subcutaneously, an immunization against 
intracerebral application is brought about. Now if serum from 
immune monkeys is mixed with the virus, the latter is no longer 
pathogenic when injected intracerebrally. The view that an in- 
fection is really concerned here is also afforded some support 
by the fact that it has been possible to demonstrate antibodies 
in patients, who were in the convalescent stage following an 
aseptic meningitis, though not in the first stages of the disease. 
By demonstrating the presence of antibodies in human serum 
these authors have come to the conclusion that the clinical unity 
»aseptic meningitis» has not a uniform etiology. Especially in 
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the age of childhood the Armstrong meningitis is thought to 
be rare, which is also confirmed by the experiments of FANCONI. 

The acute lymphocytic form of meningitis occurs mainly 
sporadically, though occasionally it also appears in the form of 
small local epidemics, sometimes lasting a year or two. According 
to several observers there is an accumulation of cases in late 
summer and autumn, though individual authors have their 
maxima in the spring, while others find a fairly diffuse dissemina- 
tion over the whole year. As a rule, no contact between the 
sufferers has been traced in the individual epidemics; only in 
a few cases have two siblings or two class-mates been attacked. 
The victims are usually children and young people, but there 
are reports of cases from two months of age to 76 years. There 
are also epidemics to which only adults have fallen victim 
(SCHNEIDER). 

As regards the symptomatology, this seems to be rather similar 
in eases described by different authors. After sometimes mild 
prodromes the symptoms as a rule set in rather acutely with 
headache, frequently neckache and backache, vomitings and fever 
as well as often fatigue. The temperature is mostly high, the 
headache usually very intense, the vomitings may stand out more 
or less prominently. Sometimes the sensorium is somewhat 
dimmed, often it is strikingly clear and consciousness is retained. 
Ocular symptoms are occasionally described, and sometimes ab- 
dominal pains. Objectively, besides a more or less pronounced 
neck rigidity and Kernig’s sign, there are found no or only 
quite insignificant neurological symptoms, such as amnisocoria, 
pupillary sluggishness, mild strabismus, i. e. chiefly cranial-nerve 
symptoms. Lumber puncture shows a moderately increased 
preussure and usually a clear, at times a turbid, fluid. The 
number of cells in the fluid is raised, though usually rather 
moderately and seldom up to 1000, only very rarely above that. 
The majority of the cells consist of lymphocytes or mononuclear 
cells, as a rule at least about 60—70 %. In the most acute stage, 
however, there is sometimes seen a predominance of leucocytes, 
a picture, however, that is rapidly succeeded by a predominating 


lymphocytic one. The protein values of the fluid are often 
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slightly raised, often normal. The fluid is sterile. Sometimes 
the white corpuscle picture shows a leucocytosis, sometimes normal 
values. The sedimentation rate is variable and as a rule not 
especially high. A benign course is followed, and all — at any 
rate subjective — symptoms have usually vanished after 5—8 
days, though the fluid often shows mild changes for still some 
time. 

The therapy need not be other than symptomatic, although 
of late years various sulphonamide derivatives have come into 
use, whether with greater success than when nothing was done 
may be open to doubt. According to some workers, lumber 
puncture has a good therapeutic effect. A case here and there 
is described that has led to death. In one of these, autopsy 
disclosed that not only the meninges but also the brain was 
studded with mainly perivascular lymphocytic infiltrations. 

A comparison and follow-up examination of the cases of acute 
aseptic meningitis treated at the Gothenburg Children’s Hospital 
during the years 1922—28 was carried out in 1929 by GuNTHER, 
who found altogether 13 cases during this period. He considered 
that in the majority of cases he could trace a certain epidemio- 
logical connection with poliomyelitis. This finding, in conjunction 
with the agreement in the clinical picture between these meningitis 
eases and poliomyelitic meningitis, induced him, at least in a 
number of cases, to consider it probable that abortive forms of 
poliomyelitis were involved here. 


Since Gunther’s investigation and up to the present time a 
further 12 meningitis cases belonging to this category have been 
treated at the Children’s Hospital, three of which during the 
years 1932—33, three during 1938—39, and six after 1942. A 
brief summary of these cases follows. 


Case I. No. 1137/32. Boy, aged 3 mths, admitted Dee. 5. Drowsy 
and unwell on night preceding day of adm., would not eat. Vomited 
rather much. On exam.: Affected general condition. Good colour. Large 
fontanel depressed. Lumbar puncture: Fluid runs extremely slowly, is 
not perfectly clear. Initial pressure not measurable. Pandy +. 400 cells, 
practically all mononuclears. Mantoux neg. to 1 mg. Dec. 10: Gen. cond. 
better. Tolerably good appetite. Large fontanel still depressed. No 
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neck stiffness. Has squinted at times, less past few days. Sedim. rate 
of R. W.C., 5. Hb. 66%. W.B.C. 7500. Dec. 14: Lumbar p. Initial 
pressure 500 mm. H.O (screams). Clear fluid. Pandy, trace. Cells: 5, 
only lymphocytes, and 370 R. B. C. per emm., some shaped like a spiked 
club. Dec. 16: Gen. cond. good. No paresis. Good appetite. Dec. 27: 
Home. Therapy: Nil. 


Case II. No. 570/33. Boy, 14 yrs. Adm. May 27. Fell ill one week 
before entry with fever and vomitings. In bed a day or two but was 
up later until May 25, the whole time mildly subfebrile. May 25: 
Temp. 39°. May 26, vomited. Since then headache at times, but no vomiting. 
On exam.: Unaffected. Sligthly pale. Fain sign of neck stiffness. 
Kernig very weakly pos. Sedim. rate 6. Hb. 86%. Mantoux pos. to 
0.1 mg. Lumbar puncture: Initial pr. 150 mm. H,O. Queckenstedt 
normal. Pandy +. Nonne weakly pos. Ross-Jones weakly pos. 66 cells, 
88 % of which lymphocytes. May 29: Unaffected. No headache or 
vomitings. Slight signs of neck stiffness. Kernig pos. 45°. May 31: 
Kernig 60°. June 3: Home for further rest in bed. Therapy (from 
6th day): Urotropin 0.5 gm., 3 times daily for 3 days. 


Case III. No. 841/33. Boy, 7 yrs. Adm. Aug. 21. Onset in the 
morning of Aug. 19 with fatigue, pain in back and general malais« 
and vomited onee. Night before adm. cried in his sleep and was delirious. 
On exam.: Unaffected. Complains of back pains. Distinct neck stiffness. 
Laségue pos. 70—80°. Both patellar and Achilles reflexes, though weak 
Babinski neg. Sedim. rate 6. Hb. 93%. W. B. C. 6200. Mantoux neg. 
to 3 mg. Lumbar puncture: Initial pr. 150 mm. H,O. Water-clear fluid. 
Pandy +. Nonne weakly pos. Ross-Jones weakly pos. 38 cells, chiefly 
mononuclears. Aug. 24: No headache. Lively and gay. A little neck 
stiffness. Laségue 80°. Aug. 26: Home, but some difficulty in sitting 
up. Therapy: Nil. 


Case IV. No. 1055/38. Boy, 9*/: yrs. Adm. Oct. 10. Fell ill Oct. 
28 with headache, next day temperature up to 40°. Subsequently had 
very severe headache and vomited on one occasion. Slept badly and 
was delirious during night preceding entry. On exam.: Affected gen. 
cond. High colour. Not quite lucid, nor fully oriented, but answers on 
being addressed. Distinct stiffness of neck and back. Laségue pos., 
bilat. 50°—60°. Reflex normal. Fundi oculi unaltered. Sedim. rate 26. 
Hb. 85 %. Hamburger’s the ointment test, pos. Lumbar p.: Init. pr. 
230 H.O. Queckenstedt and movements normal. 25—30 ec. of moderately 
turbid fluid tapped. Pandy +++. Cells 2140/emm., 75% of which 
lymphocytes. No bacteria. Culture: No growth. W.R. neg. Oct. 31: 
More lucid, less affected. Lumbar p.: Init. pr. 200 mm. 25 ee. of slightly 
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turbid fluid tapped. Pandy +. Nonne+. Cells 990, 60% of which 
lymphocytes. No bact. Culture: No growth. Nov. 2, lumbar p.: Init. 
pr. Sedim. rate 25. Hb. 78%. Nov. 8: Gradually more lucid. Slight 
headache. Slight neck stiffness. Nov. 12, lumbar p.: Init. pr. 110 mm. 
Water-clear fluid. Pandy —. Nonne—. Cells: 6 lymphocytes. Nov. 18: 
Sedim. rate 8. Hb. 77%. Home. Therapy: Sulphonamide 0.5 gm. x 4 
for 4 days, 0.25 gm. X 4 for 5 days. 


Case V. No. 1045/39. Boy, 11°/. years. Adm. Aug. 31. Attended 
here earlier for tb. pulm. prim. Fell ill one week before adm. with 
fatigue, but went to school for two days. Five days before adm. abrupt 
rise of temp. to 40°, then lay with fever 38°, 392° (3 times). Com- 
plained of headache and wanted to sleep much. Very drowsy day of 
adm. On exam.: Small, rather lean, with distinct lip cyanosis. Slightly 
disoriented, dimming, but gives adequate answers. Moderately severe 
headache. Manifest neck stiffness. Pos. Kernig, 30°. Weak patellar 
reflex. Babinski neg. bilat. Pupils normal. Sedim. rate 27 mm/hour. 
Hb. 63 %. Mantoux neg. to 1.o mg. Lumbar puncture: Init pr. 190. 
Queckenstedt normal. Slightly opalescent fluid. Nonne ++. Pandy ++. 
Cells 620 per emm., 67 % of them lymphocytes. W.R. neg. Culture of 
punctate: No growth. Sept. 4, lumbar p.: Water-clear fluid. Pandy, 
faint trace. Nonne neg. 11 cells, mainly lymphocytes. Culture: No 
growth. Sept. 5: Has been steadily improving. Now everything normal. 
No neck rigidity. Pos. Kernig, 60—70°. Sedim. rate 19 mm. Hb. 77 %. 
Oct. 4, lumbar p.: Init. pr. 160 mm. Clear fluid. Pandy—. Nonne —. 
Cells, 3. Sed. rate 13 mm. Hb. 78%. Became afebrile on second day 
after entry. Therapy: Nil. Home Oct. 7. 


Case VI. No 1255/39. Boy, 15 years. Adm. Nov. 3. Onset Nov. 1 
with headache and vomitings; since then in bed. Vomited the whole 
time. Slept badly, been quite lucid. The headache has increased in 
severity. On exam.: Somewhat affected. Good colour. Urticarial-like 
exanthema on trunk and extremities. Quite lucid. Complains of headache. 
Neck stiffness. Laségne pos., 30—40°. Normal reflexes. No paresis. 
Normal ocular fundi. Sedim. rate 22 mm. Hb. 85%. W.B.C. 18 400. 
Mantoux neg. to 1.o mg. Lumbar puncture: Water-clear fluid runs out 
at normal rate of drip. Pandy +. Nonne weakly pos. Cells, 173 per 
emm., 90 % of which lymphocytes. Culture: No growth. Nov. 9: No 
vomiting since day after entry. His headache has successively improved; 
gone last two days. Neck stiffness gone. Laségue neg. Nov. 13: Sed. 
rate 13. Hb. 84%. Nov. 25, lumbar p.: Init. pr. 160 mm. Clear fluid. 
Pandy and Nonne both neg. Cells: 5 white. Culture: No growth. 
Afebrile on 5th day after adm. Therapy: Septipulmon, sedatives, sali- 
cylic-acid preparations. Nov. 30: Home. 
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Case VII. No 734/42. Baby girl, 8 months. Adm. May 10. Acute 
onset May 5 with vomiting. Since then loss of appetite, has wanted 
to sleep. No coryza or cough. Her temp. was taken on May 9 and 
was then 39.s°. Lay dozing most of that day. May 10: Several spastic 
attacks in arms and legs. On exam.: Gen. cond. greatly affected 
Dyspnoeiec. Lies with conjugate deviation to the right and clonic spasm 
in arms and legs. Reacts to pricks. No neck rigidity. Neg. Kernig 
Large fontanel one finger-breadth, not tense. Craniotabes pos. Thoracic 
deformities pos. Epiphyseal enlargements pos. Patellar reflex pos 
Normal pupils. Sedim. rate 18 mm. Hb. 84%. W. B. C. 20200 
Mantoux neg. to l.o mg. Nervous response to electrical stimulation 
not augmented. Blood: Calcium 10.4; phosphorus 3.3. Repeated attack 
of spasm in hospital in the course of the morning. Lumbar puncture 
Init. pr. 460 mm. Free movements. 10 ec. of clear fluid with slight 
yellow tinge. Pandy++. Nonne+. Cells 79, 90% of which 
mononuclears. May 11: Sulphatiazol instituted in double dosage ac 
cording to pneumonia scheme. On May 11 at 9 p.m. and on May 12 
at 8 a.m. small twitchings in arms and legs. May 13: Nystagmus 
which has not been observed since. May 16: Improved. Seems to stare. 
General condition improved. No neck stiffness. May 21. Uneasy pre 
ceding day, calmer today. No neck rigidity. Large fontanel normal. 
Sedim. rate 16 mm. Hb. 60%. Lumbar p.: Init. pr. not measurable. 
After tapping 45 ee. of slightly bright straw-yellow fluid the pressure 
was 450 mm. Queckenstedt normal. Pandy+-+. Nonne++. Cells, 
10 white, 1130 red, shaped like spiked club. Culture: No Growth. 
May 22: More alert again. Follows movements with her eyes. Gets 
angry and cries on being touched. Conjugate deviation off and on. 
No neck stiffness. At times a suggestion of clonus in the arms. May 29: 
Bright and alert. Follows movements with her gaze. Clutches at toys 
and looks at them. Makes attempts to prop herself up. Possibly a 
slight lag of the right facialis. Sedim. rate 19 mm. Hb. 68%. June 1: 
No paresis of the facialis. Bright and alert. Home. Given sulphatiazol 
in double dosage for 8 days, then the usual pneumonia dose for one 
week. W.B.C. 14000—16 000 all the time, towards the end 10000. 
Not afebrile until 14 days later. Diagnosis: Meningo-encephalitis + 
Rachitis + Pharyngitis + Debilitas psychica? 


Case VIII. No. 45/43. Girl, aged 8 months. Adm. Dee. 26, 1942. 
Drooping and whining on Dec. 24, next day appetite worse, in the 
afternoon coryza and plugging up of the nose. At 8 p.m. solitary 
twitchings in one hand and the arm; passed off rapidly. At 10 p. m. small 
twitchings began here and there, and the child did not seem to be fully 
conscious. Brought here at 12 : 30 in the night. On exam.: Rather pale 
with small and quite anomalous twitchings of all the muscles of the 
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body. Conjugate deviation to right. Large fontanel not tense, no neck 
stiffness. Reddened pharynx. Pupils react to light, though sluggishly. 
Normal reflexes. Normal responses to electrical stimulation. Lumbar 
puneture: Slight white turbidity of fluid, which drips at rapid rate. 
Init. pr. 500 num. Pandy ++. Nonne +. Cells 5190 per emm., 90 % 
of which polynuclears. Sedim. rate 30 mm. Hb. 71%. W. B.C. 46 600. 
Mantoux neg. to 0.1 mg. Next night minor spasms in left side, but 
subsequently no spasms. Dec. 29: Gen. condition much better. Follows 
movements with her eyes. Dec. 31: Not moved left arm and leg since 
yesterday, increased tonus in these. Jan. 4: Moves left arm more today 
and raises left leg a little; yesterday a rise of temp., otherwise unaffected. 
Lumbar p.: Haemorrhage from puncture. Pandy +. Nonne+. Cells 
§ 500 R. B. C. (club-shaped) ; 67 W. B. C. per emm., mainly lymphocytes. 
Jan. 7: Equal movements now of extremities on both sides. Jan. 9: 
Dyspepsia. Jan. 29: In excellent form. Lively and cheerful; playful. 
Grasps better with left hand, though not quite as ordinarily, still some 
rigidity there. Home. Therapy: Sulphatiazol for 11 days. 


Case IX. No. 718/43. Girl, aged 5 months. Adm. May 10. Cough, 
coryza and fever for last week. Afebrile day before adm., 41° on day 
of adm. On exam.: Gen. cond. affected, pale and pulled down, dirty- 
grey tinge. Large fontanel two finger-breadths; if anything slightly 
depressed, but tense at the bottom. Lies with head bent backwards 
and resists forward bending. Moderate pharyngitis. Lumbar puncture: 


Init. pr. seems uninecreased. 10 ce. of water-clear fluid tapped. Pandy, 
weak trace. Nonne neg. Cells, 30 white per emm., chiefly lymphocytes. 
Culture: No growth. Mantoux neg. to 1 mg. Sedim. rate 28 mm/hr. 
Hb. 81%. W. B.C. 43800. May 14: Much improved gen. cond. 
Apyretic after 24 hours of sulphatiazol treatment. May 20: Lively 
and laughing. Good gen. cond. No neck stiffness. Home. 


Case X. No. 112/44. Girl, aged 11°/. years. Adm. Jan. 3. Taken 
ill on night preceding Jan. 2 with fever and vomitings. Jan. 3: Temp. 
39.9°. Complained of aching pain in head and stomach, had neckache 
even when lying. On exam.: Gen. cond. fairly unaffected. Lucid. 
Moderate headache. Sensation of numbness in right hand. Moderate 
neck stiffness, suggestion of back stiffness. Laségue pos. at 70° bilat. 
Patellar and Achilles reflexes bilat. pos., energetic and equal. Normal 
abdominal reflex. Babinski and Oppenheim: right neg., left pos.? No 
other neurological symptoms. Sedim. rate 7 mm/hr. Hb. 81%. 
Mantoux neg. to 1 mg. Jan. 4: Achilles reflex not definitely elicited, 
even at lege artis tests. Babinski on both sides dubious (+ ?). Oppen- 
heim, same findings. Lumber puncture: Init. pr. 180 mm. 10 ee. of 
slightly turbid and very faintly rose-pink fluid tapped. Pandy +. 
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Nonne neg. 415 W.B.C., almost only lymphocytes, and 1600 R. B.C 
per emm. Culture: No growth. Jan. 7: No headache. Still marked neck 
rigidity ever since previous lumbar p. Babinski and Oppenheim ar 
today pos. Patellar and Ach. reflexes bilat. pos. and energetic. Nothin; 
neurological in other respects. Jan. 10: Feels well. No headache. Nec! 
stiffness as before. Laségue and Kernig pos. 30—45° bilat. Arm re 
flexes normal as before. Patellar and Ach. as before. Babinski bilat 
dubious; if anything, neg. Oppenheim neg. Jan. 17: L.P.: Init. pn 
250 mm. Clear colourless fluid. Pandy, trace. Nonne neg. Cells, 1 
white per emm. Jan. 24: Neurologically as before. Febr. 2: Lively 
No headache. Babinski and Oppenheim, left dubious, right neg. Se 
rate: 2 mm/hr. Hb. 76%. Therapy: Sulphatiazol with freedom fro 
fever on 5th day. Controlled Febr. 20 as outpat.: Everything norma 
Bab. and Oppenh. neg. 


Case XI. No. 136/44. Boy, aged 7 years. Brother of case X. Adn 
Jan. 8. Onset Jan. 7 with fever, 38.7°, shiverings, vomitings and seve 
headache. Been drowsy and vacuous yesterday and today, though no 
entirely insensible. Vomited repeatedly. On exam.: Fairly unaffecte 
gen. cond. Admits headache. Quite lucid. Rather lively. Tonsillo 
pharyngitis. Moderate neck stiffness. Laségue pos. 70°. Neurologicall) 
nothing abnormal. Lumbar p.: Init. pr. 400 mm. Fluid considerab); 
blood-stained (puncture haemorrhage). Pandy +++. Nonne ++. Cells 
19 600 W. B.C. per emm., 90 % of which lymphocytes. R. B.C. 780 000 
per emm. No growth on culture. Mantoux neg. 1 mg. Sed. rate 8 mm. 
Hb. 75%. W.B.C. 6700. Jan. 12: Feels well. No headache. Neuro- 
logically no change. L. P.: Init. pr. 310 mm. Slightly turbid colourless 
fluid. Pandy +. Nonne weakly+. Cells 358 W.B.C. per emn. 
Culture: No growth. Jan. 18: Feels well. No subjective symptoms now. 
Neurologically nothing abnormal. No neck stiffness. L. P.: Init. pr. 150 
mm. Cells 19 W.B.C. per cmm. Pandy neg. Nonne neg. Febr. 3: 
Home entirely symptomless. Sedim. rate 4 mm. Hb. 76%. Therapy: 
Sulphatiazol with apyrexia on 5th day. 


Case XII. No. 154/44. Girl, aged 1 year. Adm. Jan. 10. Taken 
ill on Jan. 7 in evening with 39°, subsequently having about 40° all 
the time. On admission day drowsy and stiff in back. A squint per- 
sisting for past half year had increased during the day. Had not vomited. 
No spasms. On exam.: Gen. cond. affected. Lies drowsy and responds 
badly to simple tests. Her face has a tense appearance. Marked neck 
stiffness. Neurologically normal in other respects. Moderate pharyngitis. 
Lumbar puncture: Init. pr. 450 mm. (Child quite calm.) Queckenstedt 
normal. Pandy +. Nonne+. Cells 4080 W.B.C. per emm., chiefly 
lymphocytes. Cobweb clot. Culture: No growth. Sedim. rate 34 mm/hr. 
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Hb. 68%. W.B.C. 10100. Lumbar puncture. Jan. 12: Init. pr. 250 
mm. Fluid slightly less turbid than before. At beginning and end 
slightly blood-stained. Pandy +. Nonne weakly +. Cells 288 W. B.C. 
per emm. and 420 R. B.C. No growth on culture. Jan. 18: Now lively 
and well. Moves freely in bed. Interested in surroundings. Follows 
what happens. The strabismus continues as before. (Does not seem 
to move the eyes over laterally, especially left eye, though also to some 
extent right eye.) Neurologically nothing abnormal. Jan. 20, lumbar p.: 
Init. pr. below 180 mm. Clear colourless fluid. Pandy, trace. Nonne 
neg. Cells 21 W.B.C. per emm. No growth on culture. Febr. 1, 
lumbar p.: Init. pr. 210 mm. Clear colourless fluid. Pandy and Nonne 
neg. 4 cells per emm. Strabismus as before. Febr. 8: Seems now to 
move eyes normally over to both sides. All eye movements now quite 
free. Only squints now and then. Lively and charming. But screams 
and makes a great fuss on being examined. No pareses or other 
neurological symptoms. Sedim. rate 7 mm. Hb. 78%. Febr. 10, home. 
Therapy: Sulphatiazol, under which gradual decline of temperature in 
the course of the first ten days. 


All of these cases had a typical onset and a typical course, 
approximately as was described earlier. Apart from neck rigidity 
and more or less sensorial impairment there were no neurological 
symptoms, except in three cases. Two of these three were infant 


girls, aged 8 months, who, in connexion with the onset and during 
the immediately following 24 hours, had repeated attacks of spasm 
with clonic twitchings in the whole body, especially the arms 
and legs — symptoms that not so uncommonly attend an acutely 
onsetting fever in young children. Five days after admission, 


one of these two cases presented a paresis with increased rigidity 
in the left arm and leg. This had almost vanished on discharge 
of the patient after five weeks’ hospital care, and after another 
two months was entirely absent at a control examination then 
undertaken. The third ease, a girl, aged one year, had on entry 
a left-sided abducens paresis, which, although only very slight, 
was reported to have already been present earlier. The strabismus, 
that had thus arisen, disappeared in the course of the subsequent 
period of observation. So far as could be judged, all three patients 
were of normal development and psyche on leaving the hospital. 
Another case, an 11-years-old girl, exhibited unmistakable signs 
of progressive reflex disturbances during the first 24 hours, which 
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rapidly disappeared in the course of a couple of days. No paresis, 
however, could be observed in this case. This last-mentioned 
patient fell ill on Jan. 2, 1944, and exactly five days later, Jan. 
7, her brother was also taken ill with exactly the same symptoms. 

The fluid findings in these 12 cases are given in Table I. 
The only really remarkable feature presented by these, compared 
with Gunther’s collection, is the high number of cells in the 
lumbar fluid of several cases. Gunther had three cases with 
respectively 700, 400, and 630 cells, the rest showing fewer than 
200 cells per cubic millimetre. A possible explanation of the 
high number of cells in my material is the present-day tendency 
to place children as early as possible under medical treatment, 
the result being that cases are sent at an early stage to the 
hospital, where there are better facilities for determining any at 
the beginning of the disease obviously present powerful increase 
in cells than in later stages (Cf. Table I, Cases IV and XI). 
The usually very rapid regression of clinical symptoms as well 
as the fluid findings also argue in this direction. 

A collection of all the cases of acute mononuclear meningitis 
treated at the Children’s Hospital from the year 1922 up to the 
present time is given in Tables II—IV. It will be seen from 
these that although this disease occurs with a few cases amassed 
during certain years it does not on that account give rise to any 
outstanding epidemics. No indubitable connexion between the 
different cases during the respective years is observable. Excep- 
tions from this are the two siblings (Cases X and XI), who were 
taken ill with an interval of five days. There seems to be no 
spec.al age of predilection. Respecting the seasonal incidence of 
the cases, it may be said that the majority seem to occur during 


the autumn months — the three cases falling to January all 
occurred in 1944 and had their onset during the first week of 
January. 


In this connexion it is of interest to note that in the Medical 
Department of Sahlgren’s Hospital, Gothenburg, a certain ac- 
cumulation of mononuclear meningitis cases has also been observed 
at roughly the same point of time as at the Children’s Hospital. 
Thus, during the autumn of 1943, altogether four cases were 
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Distribution of the material by year of onset, age at onset and 
month of onset. 


Table Ll. Table ITI. Table IV. 


Month of 


ear Number Number Omen Number 


1922 Jan. 
1923 Febr. 
1924 March 
1925 April 
1926 = - May 
1927 June 
1928 July 
1929 : Aug. 
1930 Sept. 
1932 - Nov. 
1933 | Dee. 
1934 

1935 

1936 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 


admitted there on the following dates: 24/9, 3/11, 20/11 and 
22/12. I have been unable to find any other connexion between 
these cases and those of mine under review here. It was stated 
that among the Sahlgrenska adult cases there was a striking 
discrepancy between the fairly mild subjective discomfort and 
the much accentuated objective symptoms, especially as regards 
the fluid findings. 

In order to form some idea of any relations this disease might 
have to poliomyelitis I have compared month by month al] the 
eases of the respective diseases that have occurred since 1929. 
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and have found no agreement whatever (Table V). At the times 
at which poliomyelitis showed the most cases not a single case 
of mononuclear meningitis was diagnosed at the Children’s 
Hospital, and this circumstance was especially noticeable for the 
years 1934 and 1936, when the wide-spread epidemics of 
poliomyelitis were raging in Gothenburg, no case of mononuclear 
meningitis being attended at the Gothenburg Children’s Hospital 
from September 1933 to May 1938. On the other hand, it must 
be admitted that during poliomyelitis periods there is a tendency 
to consider all cases of meningitis as poliomyelitis or as abortive 
forms of this disease, even if the lumber fluid shows mononuclear 
cells from the beginning. Hence the result of the comparison 
constitutes no proof in either direction. A similar comparison 
of the single cases of encephalitis epidemica that were diagnosed 
in Gothenburg during these years has likewise given no support 
whatever for any connexion between the two diseases. 

During the months of November and December, 1943, as well 
as January, 1944, we had at this hospital five cases which we 
characterized as encephalitis. All the cases except one presented 
only minor neurological symptoms, e.g. very mild and transient 
paresis, in one case only headache, no other signs of meningitis 
occurring and the fluid finding being trivial: Pandy and Nonne 
were negative and the cells numbered respectively 2, 2, 5, 9, 
and 12. Naturally enough, the possibility has been suggested that 
one and the same pathogen was responsible for these two cases 
of encephalitis and for the three cases of mononuclear meningitis 
that occurred this year, this causitive agent manifesting itself 
differently in different ways. Although this possibility cannot 
perhaps be definitely ruled out, no reasonably reliable support 
for such a state of things can be obtained. Four of the encephalitis 
eases fell ill during November and December, only one in the 
beginning of January and about ten days after the last case 
of mononuclear meningitis entered the hospital. 

A study of the situation of the dwellings in the different 
cases showed that four of these cases of encephalitis had their 
homes in Hisingen, the fifth in Majorna, while all the four cases 
of mononuclear meningitis in children occurring during the past 


rp 


I 

| 

J 

V 


ACUTE BENIGN MONONUCLEAR MENINGITIS 53 


year had their homes in Majorna (all the cases mentioned of 
mononuclear meningitis in adults had their homes situated in 
other parts of the town of Gothenburg, widely separated from 
each other). Between Majorna and Hisingen there is certainly 
a rather lively communication by ferry across the Géta alv, which 
separates the parts of the town, but the connexion between these 
eases does not seem to extend further. Nor has it been possible 
to educe any mutual connexion in other respects. 


Summary. 

Following a brief review of our present knowledge of acute 
benign mononuclear meningitis an account is given of 25 cases 
treated at the Gothenburg Children’s Hospital since 1922 and 
a brief summary is appended of the case histories for the cases 
reported during the past 15 years. (For cases before 1929 re- 
ference may be made to Gunther’s work.) The relations of the 
disease to especially poliomyelitis and encephalitis are discussed, 
it being claimed that no absolutely certain connexion between 
them has hitherto been demonstrated. The experiences gained 
from the present material likewise give no reliable support for 
such a connexion. The disease is not characterized by any specific 
sex- or age-distribution. Nor is the accumulation of cases in the 
autumn or spring cited by some authors confirmed by this 
material, which is distributed fairly uniformly over the whole 
year. As a rule, the course of the disease is very rapid and benign, 
both in respect of subjective and objective symptoms. There is 
no specific therapy, and nor is any necessary. Sulphathiazol and 
similar preparations can no doubt be avoided as a rule without 
being missed. The disease does not give rise to any future 
detriment in spite of the presence of minor symptoms of 
suppression in some eases. 
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FROM THE PEDIATRIC CLINIC OF THE UNIVERSITY, RIKSHOSPITALET, 
OSLO. HEAD: PROFESSOR LEIF SALOMONSEN, M. D. 


Allergic purpura with hypoprothrombinemia. 


By 
ARNE NJA. 


In 1939 SEIDLMAYER described some cases of purpura in children, 
showing several common characteristic features, and presenting a 
sufficiently uniform clinical course to justify their grouping under 
a special type of purpura diseases: Die friihinfantile, postinfek- 
tidse Kokarden-Purpura. 

The affected children were of the age of seven months to 2 */4 
years. The disease occurred in connection with an infection, most 
often catarrhal inflammation of the upper respiratory passages, 
once also in connection with tuberculosis (tuberculous infection 
of the hilus glands). After one to several weeks of disease an 
exanthema erupted. Its primary lesion was an urtica or a papule, 
the size of a lentil or a pea, in which secondarily a central hemor- 
rhage appeared, spreading in the surface. Thus bright red spots 
appeared, the size of a threepence to a shilling, which were slightly 
elevated above the surrounding skin. In the center a plain papule 
persisted, with a white anemic zone in the periphery. At this 
stage the lesions looked like cockades. Occasionally the hemor- 
rhages increased in size up to that of a child’s hand. 

These lesions came in greater or lesser numbers, almost entirely 
symmetrically. The favourite sites were the extensor surfaces of 
the extremities and the seat, often also the face, particularly the 
cheeks. The trunk as a rule was free. In one case only there was 
a slight hemorrhage also from the mucous membranes (hematuria). 
During the disease attacks of urticaria often broke out, partly with 


( 
f 
y 
i 
a 
a 
a 
p 
h 
t] 
tl 
t] 
sl 
fe 
ty 
p 
in 


ALLERGIC PURPURA WITH HYPOPROTHROMBINEMIA 55 


and partly without hemorrhages. A further characteristic feature 
of the disease was the tendency to edema, with edemata either 
around the hemorrhages or independent of these, particularly 
frequently on the back of the hands and the feet and in the face. 
In some eases there was a single outbreak of hemorrhage, in other 
cases new outbreaks came after an interval of one to several days. 
The hemorrhages receded after one or two weeks. SEIDLMAYER 
never saw a relapse under new grippe infections. In contrast to 
the ScHONLEIN-HENNOCH purpura no joint symptoms occurred, 
nor any colic pain, and there was no blood in the stools in any ease, 
nor had any of the patients hemorrhagic nephritis. The blood 
findings presented no characteristic features. The platelets as a 
rule were found in normal numbers, but in some cases their number 
was temporarily reduced, at times considerably reduced. The bleed- 
ing time was normal, and the clot retraction was not delayed. 
The clotting time has only been examined in five cases. In three 
eases it was found to be normal, in one patient slightly prolonged 
(clotting beginning after 5 minutes, complete after 20 minutes), 
and in one patient it was considerably prolonged, viz. 55 minutes. 
The prothrombin time does not seem to have been examined in 
any of the SEIDLMAYER cases. 

Opitz has seen some patients with a similar clinical picture, 
and he agrees with SEIDLMAYER’s terminology. He emphasizes the 
pronounced tendency of edema in the face and on the head. 
Further he has considered it striking that in nearly all the patients 
hemorrhages occurred in the auricular conchae. According to his 
experience hemorrhages from the mucous membranes are not in- 
frequent, as in his five cases he has observed hemorrhages from 
the conjunctiva, the kidneys, the intestines, and in the cavity of 
the mouth. SEIDLMAYER maintains that weeks of infection precede 
the hemorrhages. This is not the case, however, in all the cases of 
Opitz, in which the previous infectious period sometimes was 
shorter. In one patient the disease suddenly broke through a per- 
fectly good health. As a rule the patients were feverish for one or 
two weeks. GLANZMANN also mentions SEIDLMAYER’s »cockade 
purpura», but he thinks that the cases ought rather to be included 
in the same group as the purpura fulminans. From Scandinavian 


56 ARNE NJA 


quarters cases of this type are not known to have been previously 
described. 

In the University Clinic, Department of Pediatrics, we recently 
saw av case, which falls closely into line with SEMmLMAYER’s 
»Friihinfantile Kokarden-Purpura.» 


The case concerns a one year old boy, who was admitted into the depart- 
ment on April 27th 1944. He was born on time and was a breast-fed 
child. There was no information as to allergic lesions in the family. 
Two months before admission he had pseudo-croup, and four days be- 
fore admission he got suddenly ill from dysphagia, fever and hemorrhages 
in the skin. The mother had the impression that he had pain when she 
touched him. Due to a coated throat he was first admitted into The 
Epidemic Department as suspected of diphteria. Extensive skin 
hemorrhages on the extremities and in the face were recorded. On 
April 24th, the day after the boy entered The Epidemic Department, 
the following addition to the journal is made: The skin hemorrhages 
have greatly increased since yesterday. On both the lower arms there 
are confluent hemorrhages about the size of a child’s hand. The lower 
arms are altogether swollen and tender (hemorrhages deeply seated?). 
The right leg is also swollen. X-ray examination of the extremities 
shows no findings which might indicate scurvy, no _ subperiosteal 
hemorrhages, but on the other hand a picture that might correspond 
with muscular hemorrhages. The bleeding from the prick of the ear 
soon ceased, but it seems as if the pressure of the fingers upon the lobe 
of the ear has been sufficient to provoke hemorrhage within. 

During his stay at The Epidemic Department the patient was highly 
febrile and the general condition was poor. He was given 3000 A.U. 
diphteria antitoxin. But as the diagnosis diphteria could not be verified, 
he was after two days moved to The Department of Pediatrics. Status 
presens on April 27th: The boy is listless and exhausted. Foetor ex 
ore. There is edema on the backs of the hands and the feet. The lower 
arms and the legs are swollen, firm and tender. An exanthema is spread 
upon his face as well as on his upper and lower extremities and on his 
seat. It consists of hemorrhages of different date, from the size of a 
lentil to that of a child’s hand, partly confluent. In the youngest ones 
the primary lesion seems to consist of a papule, in which secondarily 
a central hemorrhage appears. In the pharynx there are rubor and 
swelling with a thick yellowish-white coating on the tonsils. Gingiva: 
Pronounced rubor and swelling and a greyish-bloody coating. No 
swelling of the glands. The prepuce as well as the scrotum are red 
and swollen (subcutaneous hemorrhages). Temperature 39° C. Heart, 
lungs and abdomen: No abnormal findings. No rigidity of the neck. 
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Fig. 1. (May 34a). 


April 29th. In the course of the first day and night the hemorrhages 
regressed very much. Beginning last night a considerable swelling has 
appeared on the face and the whole head, especially in the eyelids and 
the temporal region, where deep impressions remain from finger pressure. 
The patient gives an impression of being very sensitive to any touch, 
he cries loudly when anybody touches him. 

May Ist. To-day a new eruption of papular exanthema with and 
without hemorrhages. The swelling of the face and the head has 
gradually disappeared. The coating on the tonsils and the gingiva has 
been exfoliated. 

May 5th. The exanthema has gradually changed character. At first 
most of the lesions were bright red with petechial hemorrhages in the 
central part. The infiltration of the papules is now less pronounced, 
while the hemorrhages have increased in size, so that they characterize 
the efflorescences, which consist of irregular brown spots, the size of 
a lentil to that of a small coin, rising a little above the level of the skin, 
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partly confluent. Some hemorrhages have spread in plaques. There are 
hemorrhages in both auricular conchae, especially in the lobes of the 
ears. To-day small hemorrhages in the conjunctiva of the eye are 
observed on both sides. The edemata have almost disappeared. The 
general condition is good. 

May 15th. Until May loth seattered fresh hemorrhages occurred. 
After that day no fresh bleedings were seen. There are only faint marks 
left from the exanthema. The last days he has had a considerable edema 
of the prepuce and the scrotum, which is now receding. 

The temperature reached its maximum 39.5° C. on April 30th, then 
gradually fell to 37° C. on May 2nd, whereupon there was another, 
smaller increase in temperature. Normal temperature from May 4th. 
He was treated with a total of 8.5 gr. sulphathiazole in the time from 
Apri! 28th to May 2nd. The last week of his stay he was free from 
symptoms and was dismissed on May 24th. 

Table 1 will show the blood findings. Differential count on April 
29th: Non-segmented neutrophils: 39 %. Segmented neutrophils: 35 %. 
Monocytes: 2%. Lymphocytes: 24%. Géthlin’s test (80 mm. in 3 
minutes): No petechiz. Ophthalmoscopy: No hemorrhages. Lumbar 
puncture: Normal cerebrospinal fluid. Feces: Benzidine reaction nega- 
tive. Urine: Heller’s reaction negative. No red blood corpuscles by 
microscopy. Schlesinger’s reaction: — 1/10. Takata Ara’s reaction 
negative. Serum colour (Meulengracht): 3. Blood culture: No growth. 
Culture from the throat: Hemolytie streptococci, Escherichia coli. By 
cutaneous tests no basis was found for nutritional allergy. By in- 
tracutaneous tests a strong hemorrhagic reaction with pneumococci was 
demonstrated. Mantoux 1 mg negative. WR negative. 


The clinical picture described corresponds with the one de- 
scribed by SEIDLMAYER, and it may surely be included in the same 
group. According to SEIDLMAYER the purpura first will appear 
after a period of weeks of infection. In our patient the infection 
and the hemorrhages broke out simultaneously, which also hap- 
pened to one of the patients of Orrrz. The pronounced cephalic and 
facial edema, the conjunctival hemorrhages, and the hemorrhage 
in the cavity of the mouth also correspond with the observations 
of Opitz. A symptom which was especially marked in our ease, 
was the great tenderness, which might lead the thought towards 
meningitis. The explanation is presumably to be sought in hemor- 
rhages of the muscles, as both the lower arms and the legs were 
swollen and firm. <A corresponding situation SEILMAYER has 
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found in one of his patients, who had a considerable, very tender 
swelling of one thigh. 

A problem for discussion might be the justification of setting 
up »Die friihinfantile, postinfektidse Kokarden-Purpura» as be- 
longing to a disease group of its own. In any ease it is closely 
related to SCHONLEIN-HENNOCH’sS »anaphylactoid» purpura, as re- 
gards both the symptomatology and the etiology. It differs from 
this mainly through the lack of some of the symptoms such as swel- 
ling or pain in the joints, abdominal symptoms, proteinuria or 
hemorrhagic nephritis, as also hemorrhages of the mucous mem- 
branes are not present. It seems that this last claim has to be 
dropped. SEIDLMAYER’s description is based on the observation of 
ten cases. The material is not greater than that the lack of symp- 
toms may depend on chance circumstances. 

A further distinction is the age distribution, as SCHONLEIN- 
HENNOCH’s purpura particularly oceurs after the age of six years, 
while none of SEIDLMAYER’s patients were past three years. Nor 
is this any decisive difference. It may be imagined that in the early 
childhood there is a less tendency to development of articular 
symptoms on the whole, even if the releasing factor is the same, 
which at a later age might be able to eall forth such symptoms. 
Perhaps »cockade purpura» is the typical manifestation in early 
childhood of the same disease which at a more advanced age 
will take on the character of ScHONLEIN-HENNOCH’s purpura? 
It seems reasonable to consider ScHONLEIN-HENNOCH’s anaphy- 
lactoid purpura and SEIDLMAYER’s cockade purpura as co-ordinate 
subgroups of a larger main group of allergic purpura diseases. The 
pathogenetic conditions especially make this interpretation likely. 

With regard to etiology and pathogenesis no clarity has been 
produced. The discussion concerning these questions conforms so 
greatly regarding the two above mentioned purpura forms, that 
it may be treated uniformly. The general assumption is an infec- 
tious etiology and an »allergic-anaphylactic> pathogenesis. Du- 
ring the course of an infection it is supposed that an allergic con- 
dition gradually develops in the organism. SEIDLMAYER arrives 
at the point of view that the clinical picture may be explained by 
an antigen-antibody reaction in the capillary endothelium, whereby 
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this is injured and produces the mentioned symptoms: Edemata, 
urticaria and extravasation of blood. GLANZMANN also has the 
same conception, emphasizing the post-infectious anaphylactic 
purpura as the purest form of anaphylactic purpura. HEINILp 
asserts with support from histological research that purpura 
(Schénlein-Hennoch) is of allergic nature. He finds in specimens 
from the efflorescences a necrotizing unspecific hemorrhagic in 
flammation, especially localized to the vessels. Further endothelia! 
proliferation and fibrinous degeneration, which are stated to be 
particularly characteristic of an allergic inflammation. His case 
occurred in connection with an infection, and he points out that 
the faetor which produces allergy, is not the same as the releasing 
one. 

BERGER also interprets this form of purpura as allergic, or par- 
tially allergic, possibly with co-operation of phenomena of the 
SHWARZMANN-SANARELLI type. The reaction is also here released 
by other microbes than the sensibilizing ones, but otherwise the 
relations are not clear in this respect. Beraer further states: 
»Warum die allergische Reaktion in einzelnen Fiillen gerade hi- 
morrhagische Diathese macht, ist sehr unklar.» As yet nobody has 
found any satisfactory explanation of this question. The discussion 
mostly revolves about a familial or individual way of reaction on 
the part of the vascular endothelium deviating from the usual. 
On examinations of families SEIDLMAYER could not demonstrate 
any hereditary allergic constitution in his ten cases of cockade 
purpura. On the other hand he found in a series of cases allergic 
lesions in the ascent of patients with purpura SCHONLEIN-HENNOCH 
(eczema, asthma, migraine, colitis mucosa). He therefore presumes 
that purpura ScHONLEIN-HENNOCH appears in an individual with 
hereditary taint, while there on the contrary, in the cockade pur- 
pura, is an acquired, transient variety of the manner of reaction 
of the vascular endothelium, released by the infection and running 
parallely with the allergization. If it ean be confirmed that this 
difference exists, it is perhaps the best support for the standpoint 
of SEIDLMAYER of cockade purpura as a special disease. 

Infections as cause of allergic lesions have come into the fore- 
ground ever more in the last years. In our patient also everything 
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Fig. 2. Intracutaneous reaction with pneumococci after 2 days. 


speaks in favour of the conception that the outbreak of purpura 
in one way or another is correlated to his acute infection. It might 
be imagined that the infection with pseudocroup two months ear- 
lier was the allergizing factor which left the organism in a highly 
allergic condition, so that the new infection (angina) immediately 
released the allergic reaction. 

Examinations made in our ease serve to illustrate certain 
aspects of the causative relations of the disease. During the 
course of the disease several intracutaneous tests with bacterial 
emulsions were performed (1000 mill. per ml. of respectively pneu- 
mococei, yellow staphylococci, hemolytic streptococci, mixed anti- 
eatarrhal vaccine). The reaction turned out negatively for all the 
microbes concerned, except for the pneumococci, which caused a 
huge reaction with 40 mm. rubor and infiltration and edema in the 
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surroundings. The reaction reached its climax after twenty-four 
hours, but persisted for several days, abating gradually. It is 
interesting that in this papule a central hemorrhage appeared, 
which spread outwards, so that the reaction presented a perfect 
picture of the efflorescences characteristic of the disease, only in 
a somewhat larger seale (Fig. 2). The finding indicates that in 
this case an allergic reaction to pneumococci is of significance to 
the development of the hemorrhagic exanthema. 

Is it not likely that a so-called »isomorphe Reizreaktion» exists, 
which occasionally may be seen in skin diseases, as it was only 
pneumococci which gave the reaction, while the tests with other 
microbes, which were carried out simultaneously, turned out alto- 
gether negatively. Further a Mantoux reaction showed a negative 
result. Besides, such an unspecific reaction would only be expected 
during the exudative stage of the actual disease. In our case, 
however, repeated tests after the disease had become quiescent, still 
showed a strong allergic reaction to pneumococci. 

Smears from nose and pharynx were made in order to get some 
pneumococci cultivated, and then make intracutaneous tests with 
the patient’s own microbes. We did not succeed, however, in de- 
monstrating pneumococci. This fact does not exclude pneumococci 
as releasing cause, as they may very well have been contributary to 
the infection, even if they were not demonstrable at the point of 
time when the tests were made. Few days after the patient had 
been discharged, he got pneumonia, and was readmitted into the 
department. He again received sulphathiazole treatment, and the 
disease had a regular course. The prothrombin time was now 20 
seconds. Even if pneumococci neither during the course of the 
pneumonia were demonstrable, this disease, however, is a basis 
for the conception that pneumococci may have been instrumental 
in the infection that produced the purpura. The fact that this last 
time there was no cutaneous allergic manifestations may be ex- 
plained thereby, that the organism no longer is in the same allergic 
condition towards pneumococci, which corresponds to the con- 
tention of SEIDLMAYER, that no recurrence of purpura is seen 
during subsequent grippe infections. 

Humoral transmission of the allergic condition from the patient 
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to a non-allergic individual is otherwise counted as a proof that 
a reaction is of an allergic nature. Such a transmission has not 
been reported in purpura. In our case the PRAUSNITZ-KUSTNER- 
DE BESCHE’s test was performed with a negative result, which was 
to be expected also, as the antigen-antibody reaction is bound to 
the cells, not to the tissue fluid or to the serum. 

A circumstance of special interest is the greatly prolonged 
prothrombin time. The hypoprothrombinemia thus demonstrated 
seems to be able to explain the tendeney to hemorrhage in this 
case. Prothrombin examinations, of course, have been carried out 
in a great deal of cases of hemorrhagic diseases, also in purpura 
SCHONLEIN-HENNOCH, in which it has been found normal by many 
examiners. NORDENSON states, however, that the prothrombin 
content of the blood is reduced in this disease. Prolonged prothrom- 
bin time in purpura of SEIDLMAYER’s type has not been described 
previously. Neither SEIDLMAYER nor Opitz mentions this exami- 
nation in their works. It is of interest in this connection, however, 
that SEmLMAYER found prolonged clotting time in two of his 
patients, in one case considerably prolonged, without mentioning 
anything about what the cause of this may be. A determination of 
prothrombin time in these cases might perhaps have shown similar 
conditions as in our patient. 

In our ease there seems to be a disagreement between the pro- 
thrombin time and the clotting time. No decisive importance may 
be attributed to this, as determination of the clotting time by 
mistake was performed only when the prothrombin time ap- 
proached the normal (May 12th). Besides, the capillary tube method 
was used, a test which is difficult to evaluate and according to 
experience gives unreliable results. The prothrombin examinations 
in the department are performed by a laboratory assistent, who has 
long experience with the method (the micromethod of Larsen and 
Plum), and it is our impression that the results are reliable, at 
least by gross deviations from the normal. Checking-up of the 
method has shown, however, that it gives somewhat too large 
values. 

We have also undertaken parallel tests with blood from healthy 
persons, and these constantly showed normal results (20—40 sec- 
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onds). In this connection it may be of interest to mention the 
hemorrhages in the auricular conchae, which in our patient were 
located especially in the lobes of the ears. In the case history ot 
The Epidemic Department has been expressly stated, that it looks 
as if the pressure on the lobe of the ear during extraction of blood 
has been sufficient to provoke subeutaneous hemorrhage. This 
observation suggests that traumata may release hemorrhages, a 
support for the supposition of a hypoprothrombinemia, as hypo- 
prothrombinemic hemorrhages are released by traumata, while we 
usually do not see traumatic bleedings in ScHONLEIN-HENNOCH’s 
purpura. 

In our patient fresh hemorrhages occurred as long as the pro- 
thrombin time was prolonged, while they ceased completely as 
soon as the prothrombin time became normal. It is not likely that 
this fact depends on an accident. Another support of the supposi- 
tion is also the result of the intracutaneous test with pneumococci. 
A test performed while the prothrombin time was prolonged. 
showed a strong hemorrhagic reaction, while the tests performed 
after the prothrombin time had become normal, still showed an 
intense allergic reaction, even though decreasing, but no hemor- 
rhage. The condition on which hemorrhages of this kind may 
develop, might be supposed to be present, therefore, when an 
allergic state towards one or another microbe develops in a patient 
during the course of an infection, simultaneously with the presence 
of a hypoprothrombinemia (purpura allergica hypoprothrombi- 
nemica). 

It is natural to interpret the hypoprothrombinemia as a con- 
sequence of a liver injury, possibly of allergic nature, and released 
by the same microbes on which depend the cutaneous allergic 
manifestations. It is not reasonable that the prolonged prothrom- 
bin time should be due to K-vitamin deficiency. Nor had an admi- 
nistration of K-vitamins (two injections of 10 mg.) any influence 
on the prothrombin time of our patient. This might suggest an 
injury to the prothrombin-forming ability of the liver (cfr. the 
determination of the prothrombin time before and after K-vitamin 
injections as a test of liver function), even if other tests of liver 
funetion showed nothing pathologic. (Takata-Ara’s reaction. 
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Schlesinger’s reaction, Meulengracht’s test). It is natural to draw 
an analogy with the acute infectious exanthemata, which partly 
must be supposed to be of an allergic nature. It might be imagined 
that the hemorrhagic cases, also in these diseases, are due to a 
hepatic injury with hypoprothrombinemia. It is perhaps not so 
easy to imagine how an isolated damage to one of the partial 
functions of the liver is to come into existence, without any signs 
of liver disease otherwise. It does not agree with the experience 
of WALLGREN about hypoprothrombinemic hemorrhages after the 
newborn period. In the cases in which he has found that the 
hypoprothrombinemia depends on a reduced liver function, de- 
finite signs of liver disease have always been present (hepatitis. 
cirrhosis, lues). But any more reasonable explanation of the re- 
duced prothrombin content of the blood is difficult to find in our 
ease. Also from Danish quarters, however, cases have been referred 
with prolonged prothrombin time during acute infectious diseases, 
no hemorrhages, however, having occurred in these patients. 

The objection may be raised against the infectious allergic 
genesis, that the serum injection given to the patient in the initial 
stage of the disease, may have contributed to the forming of the 
disease. The typical clinical picture, however, was completely devel- 
oped before the patient got diphteria serum, and even if the serum 
injection may have influenced the further course, this cannot make 
any change in the causal relations mentioned previously. 


Summary. 


A short description of the conception of disease compiled by 
SEIDLMAYER: »Die friihinfantile, postinfektiése Kokarden-Pur- 
pura.» The disease occurs in infaney and childhood, up to the age 
of three years. Most often it is associated with eatarrhal infections. 
It manifests itself through eruption of characteristic purpuric 
efflorescences, essentially localized to the extensor surfaces of 
the extremities, and the face, besides urticarial eruptions and a 
tendency to localized edemata. A case of purpura of this type 
is referred. Of special interest in this patient were two relations. 
viz.: 
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1. An unusually strong, hemorrhagic cutaneous reaction to 
pneumococci, suggesting an infectious-.‘ergic genesis. 

2. A very greatly prolonged prothrombin time (more thai 
five minutes), which could be demonstrated as long as the tendency 
of hemorrhage e ‘sted, and became normal at the same time as the 
hemorrhages ceased. The possibility ef hypoprothrombinemia as 
a contributary cause of the hemorrhages is discussed. 
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FROM THE DEPARTMENT OF PEDIATRICS OF THE CIVIL HOSPITAL 
IN ZAANDAM AND THE LABORATORY OF THE EMMA-HOSPITAL FOR 
SICK CHILDREN J*® AMSTERDAM. 


Familial Congenital Hypertrichosis totalis (Trichostasis). 


By 


TIELINE A. E. JANSSEN (Zaandam) and 
CORNELIA de LANGE (Amsterdam). 


Our observation belongs to that kind of hypertrichosis which 
is generally called hypertrichosis lanuginosa i. e. the persistence, 
und excessive development, of the lanugo of the fetus. After 
Unna’s' investigation the lanugo is normally shed shortly before 
birth, which fact explains the relative baldness of the newborn 
child. Close upon birth the embryonic hairfollicles become 
shorter all over the body and the hairs are cast. In hairy 
infants, however, they retain their double length, there being 
no shortening. Wa.pyer* is of opinion that also the number 
of hairs has increased. Normally the casting of the hairs is 
followed by the secondary coat of hair. According to WaLDEYER 
and Mense*, however, the primary hair on the scalp differs 
from the beginning from the rest of the primary coat, as its 
follicles normally expand again to double their length. Strictly 
speaking there is no real hypertrichosis in the hairy infant 
and the name »trichostasis» of Unna is a better one than 
the variation »hypertrichosis lanugonensis s. primaria» given 
by Mense. 

The hairs in hypertrichosis lanuginosa remain soft and 
silky and only a few are medullated. In real hypertrichosis 
the hairiness comes later on and the hairs are markedly strong 


' p. G. UNNA. Die Histopathologie der Haut. Berlin. 1894. 
? WALDEYER. cited after MENSE. 
* K. MENSE. Ziegler’s Beitriige. (8. 486. 1921. 
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and thick. The follicles are first reduced to half their length 
and in this way 2 new and gradually hypertrophic coat of 
hair is formed. UCvckayne’ opines that in hypertrichosis lanu 
ginosa in general only the ears are hairy and that the genera! 
hirsuties only appears when the child has reached the age of 
2 to 7 years. This opinion certainly does not cover all th« 
published cases 

It would appear that the lanugo-form may change into a 
real hypertrichosis. Our compatriot Gry.” has given an inter 
esting and critical review of the question and added his persona! 
observations. One of them has respect to two sisters with 
marked hair on the scalp and long lanugo on the forehead 
and cheeks present at birth, but at the age of 2'/2 years there 
was a sudden increase in the hair over limbs and body and 
the hairs grew stronger. The first child had no missing teeth, 
but there was marked caries dentium, the younger one on 
the contrary had excellent teeth. 

The persisting lanugo or trichostasis produces the dog-faced 
type; it is hereditary or familial respectively and is accompanied 
by a poor development of the processus alveolares, a prognathism 
of the mandible and dental defects of the persistent and 
oceasionaly of the deciduous teeth. It may be noted here 
that congenital alopecia has also been found associated with 
dental defects both in hairless men and in the hairless Chinese 
dogs. In real hypertrichosis dental defects are lacking on the 
contrary and the alveolar borders are hypertrophic. (Parrerpr7, 
cited after Mensr). 

Ecker was the first to give a hypothesis of arrested devel 
opment in trichostasis; the development of the haircoat does 
not follow the ordinary route, but is arrested in a prior stage- 
This hypothesis is generally admitted, though Gry. is its 
opponent. This author calls the anomaly an atavism. One 


* E. A. CocKAYNE. Inherited Anomalies of the Skin and its Appendages 
Oxford med. Publications. 1933. 
2 A. GEYL. Waarnemingen en beschouwingen over ongewonen haargroei. 


Dordrecht. Blussé en van Braam. Author’s abstract in extenso in Biologisches 
Centralblatt. 8. 332. 1888—1889. 
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might also ask in how far hormon influences play a part in 
the process. Neither the above cited authors nor BaLLantyne’, 
who in his Manual devotes several pages to the subject of 
hypertrichosis, gives any information about a microscopical 
investigation of the skin or a post mortem. It seems that 
only the hairs themselves have been measured and examined 
under the microscope. For the rest the literature is rather 
anecdotal and names and pictures of the same patients con- 
stantly recur. 

This being the case we venture to give our own observation 
and though different circumstances preventing us to make the 
post mortem complete, we yet may be able to fill a lacuna, 
as BALLANTYNE says: »details of the state of the hairy infant 
at birth are sadly lacking». 


Case History. 


LEENDERT, a boy, the fourth child of healthy parents, was 
born 13. 5. 1944. in a village in the neighbourhood of ZAANDAM. 
He was born at full term, but weighed only + 2000 grammes 
and measured + 40 cM. The child was first presented at the 
out patients department. The mother told the following details: 
Her first child had the same weight at birth as LEENDERT, who 
resembled him in every way, he was very hairy at birth and 
his face presented a peculiar appearance. This child died sud- 
denly when four days old. Then followed a sturdy boy of 4250 
grammes. He was quite normal at birth, developed in a normal 
way and is now 12 years old. The third child closely resem- 
bled the first, had a low birthweight and died in the same way 
suddenly at the age of two days without any apparent cause. 

LEENDERT was breastfed for six weeks and then was put on 
artificial feeding. He gained weight slowly, for his weight at 
the age of 2'/: months when presented at the outdoor department 
(21. 7. 1944), was only 3000 grammes. The feeding is difficult, 
the child does not empty his bottle. He does not vomit, how- 
ever, The urine is a dark yellow color, the faeces a light color. 
The child is still icteric, the jaundice having appeared shortly 
after birth (the other children were not icteric over an undue 
period). 


’ J. W. BALLANTYNE. Manual of antenatal Pathology and Hygiene. Book 
I. 321. 1902. William Green & Sons. Edinburgh. 
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In the urine a trace of albumin was found, no sugar, uro 
bilin reaction negative, bilirubin slightly positive. Sediment many 
erythrocytes, some leucocytes. The most striking facts were the 
child’s hairiness and his face resembling that of an anthropoid 
monkey. 

He was admitted to the hospital in ZAANDAM on 3. 8. 1944. 
with the diagnosis of hypertrichosis lanuginosa and dystrophy. 
Since the examination on 21. 7. 1944. he had lost some weight. 
The abdomen was distended by meteorism. No anomalies of the 
internal organs could be noted, only the spleen could just be 
felt. The testes had descended and were of normal dimension. 
The child was still slightly jaundiced. Fontanel sunken, 1'/: 
1'/2 cM. Next morning the patient was found dead in ‘his cot 
without any apparent cause. 

The father consented a post mortem, but wished the mother 
to be left in ignorance of the fact, so that it was not possible 
to remove the thyreoidea. More over conditions of war rendered 
the autopsy a matter of difficulty and may excuse some omissions 
which we regret. 

Post Mortem. Length of the body 50 cM. Length of the 
skuil 12.5 cM, breadth 9.5 cM, index cephalicus 76. Both jaws 
protrude 1 cM beyond the vertical frontline giving there by the 
face the appearance of that of an anthropoid monkey. Also the 
arcus zygomatici protrude farther than normally. The face wears 
a senile expression and is deeply lined. The body is covered 
with a thick coat of fair hair, length at least 1 cM; these on 
the legs are somewhat shorter and a little less numerous. The 
face, the borders of the ears, the back, the external sides of the 
arms are the most hairy parts, while the abdomen and the 
scrotum seem fairly normal (such regional differences are con- 
stantly mentioned in literature). The soles of the feet and the 
palms of the hands are entirely free from hairs as is normally 
the case. 

The lines in the handpalms and on the soles of the feet are 
rather deep, but their picture is normal. Both halluces are shorter 
than the other tees, the left one being in dorsal flexion. The 
nails overreach the fingertops. The skin is wide and loose, 
especially so over the buttocks, the fore legs and the fore arms. 
The buttocks are flat and there is no indent between them. 
Livores on the back, some discoloratiun of the umbilicus. 

Median section. There is almost no subcutaneous fat, the mus- 
cular layer is very thin and is rosy in color; together they 
measure + 2mM. The omentum is very gracile and is lying in 
a roll against the stomach. Liver dark yellow reaching 2'/1 cM 
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below the costal border. Spleen not visible in situ. Intestina of 
normal appearance with the exception of the coecum that has 
widened as an ampulla. Appendix length 8 cM. In the mesen- 
terium lymphglands the size of a pea and of glassy appearance. 
On the right the fifth rib has forked. 

The thymus is fairly large. The left lung is violet, the right 
rosy in hue. The thoracic and abdominal organs were taken out 
of the body in situ. An excision was made of the skin on the 
right shoulder for microscopical examination. The organs were 
taken to the Laboratory of the Emma Hospital for sick Children. 


Macroscopical examination. 


The brain shows its normal configuration, weight 450 Gr. The 
caudal part of the corpus callosum is lacking; the defect begins 
at the level of the corpora quadrigemina. The anterior part of 
the corpus callosum is thinner than usually. Brainstem and 
cerebellum are separated from the hemispheres by cutting through 
the pedes pedunculi. The aqaeduct of Sylvius looks normal as 
also sections shrough the cerebellum. The brain is cut in vertico- 
frontal sections; nothing abnormal shows. The brain tissue is very 
soft and very difficult to handle. The hypophysis is lacking and 
has apparently been lost at the post mortem. 

Lungs. The lower lobes of the lungs have more consistency 
than the upper ones by the hypostasis in the first. Beneath the 
pleurae of both lungs, small dark spots can be seen, probably 
hemorrhages. Their number on the left is larger than on the 
right. No foci of inflammation on palpation. Pressure on the 
bronchi produces froth. 

Heart well contracted, the muscular layer of the left ventricle 
markedly developed. 

Thymus, weight 13.5 Gr, appearance normal. 

Liver, weight 112 Gr, color green, dimensions 11 X 5 X 3eM. 
Gallbladder present, large bile-ducts permeable (the formalin and 
the alcohol in which the tissue has been conscrved takes on a 
green hue). 

Pancreas, weight 5.6 Gr, nothing abnormal. 

Spleen, ordinary appearance and consistency, weight 18 Gr. 
Dimensions 5'/2 X 4 X 1 eM. On section small follicles. 

Adrenals, markedly small, together their weight is not yet 2 Gr. 

Kidneys, weight of the right one 24.5 Gr, of the left 25.7 Gr, 
showing a remnant of the fetal lobulation. Capsule has not 
thickened, medulla and cortex are clearly discernible. The cortex 
is thin, the pelves have not widened, mucosa not hyperaemic. 
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Fig. 1. 


Skin over the right shoulder is thickly grown with fair hairs 
at least 1. cM long and makes the impression of the skin of an 
animal (dog’s skin). 


Microscopical invest‘gation. 


Brain. The cortex of the examined parts (frontal, temporal and 
occipital lobes) proved normal. Perhaps by reason of the extreme 
softness of the tissue the sections of the hypothalamus were far 
from perfect. It was possible to exclude an inflammatory process 
or a tumor of this region, also it may be said that the nucleus 
supra-opticus and the nucleus paraventricularis appeared normal, 
but the histological sections did not suffice for an examination 
of the nuclei tuberis, as that part of the tissue was torn up. 

Lung. Part of the left upper lobe with pleura. There are 
hemorrhages in and under the pleura. The alveolar septa have 
somewhat thickened and some of the bronchi and alveolar ducts 
contain a small number of erythrocytes. No inflammatory process. 

Heartmuscle without anomalies. 

Thymus. The difference between cortex and medulla shows 
clearly. Great number of HAssats bodies present; the larger ones 
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often lack the concentric structure (according to Cooper’ this 
may be considered as normal for this age). 

Liver. The interlobar connective tissue has somewhat increased 
especially under the capsule. In the portal canals (espaces porte) 
it shows in some spots an infiltration with small cells. The radiar 
structure of the liver lobules has remained intact, so has the 
parenchyma itself. In general the blood capillaries are narrow. 
Some KupFer cells are swollen. No myeloid foci or isolated 
myelocytes. One single focus of bloodbuilding is found consisting 
of elements with a pyknotic nucleus and almost without proto- 
plasm and some somewhat larger cells with a more leptochromic 
nucleus and broader protoplasm. Bile thrombi are present in large 
numbers and the liver cells contain a fine yellow-green pigment. 
The siderosis of the liver is so strongly marked that in performing 
the reaction of TURNBULL-HUECK the naked eye can observe the 
sections turning blue. The iron is contained in the liver cells, 

1 EuGENIA R. A. Cooper. The Histology of the more important human 
endocrine organs at various ages. Oxford. med. Publ. 1925. 
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Fig. 3. 


in the cells of KupFER and in the adventitial layer of the blood- 
vessels. It ir “«y to distinguish the yellow-green bile thrombi 
and bile pigment in the liver cells from the blue iron pigment 

Pancreas. Taking into consideratien that in infants in the 
first months of life part of the islets of LANGERHANS are rather 
large, it appears that in our case the number of large islets 
exceeds the normal. In studying control sections of normal infants 
the impression is obtained that in the pancreas of the child with 
the hypertrichosis the total number is also increased, granted, 
however, that a reliable statement on this point can only be 
made by comparative numeration in coinciding sections. 

Spleen. In general the follicles are rather small. No marked 
germination centres. Pulpa hyperaemic. Trabeculae normal. 
Sinus rather narrow, in some spots their endothelium somewhat 
swollen. The siderosis cannot be compared with that of the 
liver, it is only moderate in degree and leaves the follicles free. 
The iron pigment is contained in the reticulo-endothelial cells 

Adrenals. Over the greater part these organs show the physio- 
logical degeneration of the primary reticularis, but in some spots 
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the medullary tissue is more abundant than is generally seen at 
the age of our patient. 

Kidneys without anomalies. The neogene area still clearly 
visible, no siderosis. 

Skin. Sections of the skin of the hairy infant were compared 
with those of two normal children of the same age, also taken from 
che shoulder and cut with the microtom over equal breadth (10 p). 

As might be expected there was a difference in the number 
of hairfollicles between the two pieces of normal skin, but the 
difference between them both and the pathological skin was of 
quite another order. Here they were much more numerous espe- 
cially in the deeper parts of the corium and as normally only 
few hairfollicles are lying in the subcutaneous fat tissue, here 
on the contrary many of them were found there. (Fig. 1, 2, 3.) 
Part of the deeply situated follicles were very intensely stained 
by the hematoxylin. On first looking one saw only deeply stained 
little spheres, but on examining them more closely the nuclei of 
the follicle epithelium were discovered. The number of sudori- 
parous glands seemed somewhat less than normal. 


How can the mors subita of this child and of the two 
former ones be explained? The opinion of Tarprev that 
subpleural hemorrhages are proof of death by asphyxia cannot 
be held. In a majority of cases the cause of an unexpected 
death in infants lies in a capillary bronchitis or in an in- 
cipient pneumonia surcharging the body with toxical products. 
In the case of the child L. v. R. there are neither clinical nor 
anatomo-pathological reasons to assume this cause. Also it 
would be a strange coincidence should all children have died 
in this same way. Therefore no answer can be given as to 
the cause of the child’s sudden death. 

A striking fact was the small size of the adrenals, as one 
would be inclined to expect here enlarged organs with cortical 
hypertrophy. It is to be regretted that no microscopical examin- 
ation has been made of the testes; their dimensions were 
normal. 

The excessive siderosis of the liver recalls an icterus gravis 
familiaris on the way to recovery, but the details respecting 
the other children practically exclude this diagnosis. Probably 
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there has been an icterus neonatorum of long standing with 
destruction of blood on a large scale. In recent years th« 
vegetative centres in the hypothalamus and especially in the 
regio tubero-infundibularis have acquired a place in the lime 
light with regard to the etiology of diseases of internal secretion 
If in future a post mortem in a case of trichostasis proves 
possible, a thorough examination of these centres will be 
necessary together with that of the hypophysis. 


To conclude: our observation supports Ecxer’s hypothesis 
which explains the congenital hairiness as an arrested devel 
opment of the haircoat and Wa.pryer’s opinion that the 
number of hairs has also increased and it is the first which 
gives a post mortem and a histological examination of the skin. 
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FROM THE PEDIATRIC CLINIC (HEAD: PROFESSOR STURE SIWE) AND 
THE RADIOLOGICAL DEPARTMENT (HEAD: DOCENT HANS HELLMER), 
UNIVERSITY OF LUND. 


Clinical Appearance and Diagnosis of the Colon Polypus.' 
By 
JOHANNES LEWIS-JONSSON. 


The clinical picture of the colon polypus has long been 
familiar. A. Sto_tz published a comprehensive study as early as 
1831, and C. GerRHARDT, professor in Jena, gives a very good 
description in his textbook from 1871, laying particular stress 
on the easily diagnosed rectal polypus. In 1895 Epvuarp HEeNocH 
mentions that polypous tumours in the colon mucosa are not rare. 
They are mostly to be found in the rectum some centimetres above 
the sphincter, where they may grow to the size of a plum and 
finally join up with their starting point by means of a long 
pedicle of varying length. The figures published in 1924 by the 
pathologist STAEMMLER show that the high frequency of this 
localization is not due solely to the rectum’s being more accessible 
to diagnosis: Among 17 000 post-mortem eases he found 116 in- 
testinal polypi, of which 102 were localized at the colon and 43 
of these at the rectum. The colon polypus is more common in 
boys than in girls. It may be of multiple localization as in case 
No. 3 below. As pointed out by the Danish author Hans TONNE- 
SEN, it is necessary to differentiate clearly between multiple 
solitary polypi and polyposis coli. In the first case the disease 
picture is only changed by the growth of the already present 
polypi, while in the latter the new formations show different 
phases of development, and new polypi are formed continuously. 

The clinical picture in cases of colon polypus is dominated 
by blood in or on the faeces. The higher the site of the polypus 


' Communicated in a shorter and slightly different version at the meeting 
of the Sydsvenska Pediatriska Férening, in Hilsingborg Dec. 17, 1944. 
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the more will the blood be mixed with the rest of the intestina 
contents, while the presence of a polypus situated lower dow: 
is shown by a streak of blood on the faeces or by causing a 
outflow of fresh blood from the anus (see case 2). The inter 
mittent nature of the bleeding should be remembered — it last: 
for some days, and then disappears again. When a polypus } 
suspected, the physician himself should examine the faeces, as a 
laboratory examination for blood may easily be performed on ; 
part of the faeces which does not contain any blood. 

Mueus on the faeces may be a symptom of colon polypus: 
a great deal of it points more to polyposis with villous polypi 
The rectal polypus may sometimes be placed in such a way that 
it emerges from the anal ring at defaecation, and can be observed 
directly. A large polypus in the colon may so obstruct the passage 
of the intestinal contents that there may be risk of ileus. Pains 
in the left lower part of the abdomen are not infrequently 
deseribed. A polypus in the upper part of the colon may cause 
invagination. Colon polypus, as all polypi, involves the risk of 
malign degeneration, especially in the basis of the pedicle. The 
most common clinical picture, however, is the one where blood 
on the faeces or bleeding per anum is the only symptom. 

The bleeding ought to draw the clinician’s attention to the 
presence of an affection in the intestines, and, if colonic polypus 
is suspected at all, the diagnosis in a well-arranged investigation 
is quite easy. As a rule the patient is diagnosed late, partly owing 
to the variable nature of the symptoms and partly because there 
is often a certain tendency to make light of the symptom of blood 
on the faeces, which is very wrong in the ease of children. HENocH 
mentions that he has certainly seen hemorrhoidal nodes in 
children, even in a child of 3 years, but he has never met with 
bleeding. He is of the opinion that the polypi are the most common 
cause of bleeding from the colon in childhood. 

The available diagnostic methods of investigation are rectal 
exploration, rectoscopy and radiological examination; and these 
methods ought to be performed in this order. 

Rectal exploration is generally performed with the patient in 
the dorsal position. Rovstnc advocates palpation with the patient 


of 


i 
tl] 
t] 
” 
VE 
vi 
al 
he 
is 
tl 
m 
sl 
ti 
re 
dr 
a 
in 
(] 
be 
sh 
of 
a 
is 
to 
tr 
ill 
th 
| 


CLINICAL APPEARANCE AND DIAGNOSIS OF THE COLON POLYPUS 81 


in a squatting position; the patient is then told to press down 
the tumour by straining, which makes it possible to reach even 
a rather highly placed polypus. Even if the patient states that 
the polypus has emerged outside the anus it may be difficult to 
reach it in rectal palpation. 

Reectoseopy is very valuable for determining the diagnosis and 
should never be omitted when there is the least suspicion of colon 
polypus. It is true that rectoscopy of children is in a special 
class: It may be hard to make the child co-operate at the in- 
vestigation, a rectoscope for children affords a smaller range of 
vision on account of its narrower diameter, in which it is not 
always easy to detect a polypus. Purging and irrigation may 
have to be performed several times before the intestinal mucosa 
is clean enough to permit a satisfactory examination. 

Even if rectal exploration or rectoscopy give positive results. 
the colon ought to be examined with X-ray, as one or more polypi 
may be present higher up in the intestine. In cases of polypi 
situated above the reach of the rectoscope, a radiological examina- 
tion is the only means of diagnosis. To give certain results it 
requires special methods. It is therefore the clinician’s duty to 
draw the roentgenologist’s attention to the possible presence of 
a polypus. This point of view was stressed by Hans HELLMER 
in 1933; regarding the technique of the examination see his work 
(Réntgen-praxis 1933: 5: 21). The radiological examination must 
be able to show a constantly recurring defect in the contrast 
shadow, which may change its position according to the pressure 
of the contrast fluid if the radiogram is to be pathognomonic of 
a colon polypus. One of the conditions of a good roentgenogram 
is an effective opening of the bowels, which is not always so easy 
to obtain when the colon is the site of one or more polypi. 

s During the last 2 years 3 cases of colon polypus have been 
treated at the Pediatrie Clinic in Lund, each in its separate way 
illustrating what has been said above. The case histories are 
therefore summarized below. 


Case I. Journ. Ped. Clin. No. 1124/43, girl, 2’/,, year old. Time 


of treatment 7.12—12.12 1943. Diagnosis: Polypus coli sigmoidei. 
Anamnesis: Period of diarrhoea 3 months earlier. When the faeces 


6—45217 Acta pegiatrica. Vol. XX XIII 
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Case I. 


began to be solid, the mother observed a streak of blood on them. She 


went to a physician, who adviced expectant treatment, and, when there 
was blood on the feaces every day, to another physician, after which 
the patient was admitted to the Ped. Clin. 


State: General condition good. Hemoglobin test (Sahli) 100%, 


erythrocyte count 5.1 mill., Micro-sedimentation rate 6/14 mm. Abdomen: 
No palpable pathological resistance. Per rectum: Nothing pathological 
palpable. Roentgen examination of colon: About 12 em above anus a 
rounded polypus measuring about 1 em in diameter. It has a relatively) 
short pedicle, about 1 em long. Otherwise nothing abnormal (Hellmer). 


Case II. Journ. Ped. Clin. No. 1084/44, girl, 6°/, year. Time of 
treatment: 4.12—13.12 1944. Diagnosis: Polypus recti cum hemorrhagiae. 
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Anamnesis: Treated at the Ped. Clin. 26.8—1.9 1944 on the diagnosis: 
Gastroenterocolitis acuta, and 13.9—22.9 1944 on the diagnosis: Ob- 
servation (Haemorrhagia ex intestine??). On return home after the 
first stay in hospital the patient had complained of pain in the left 
part of the abdomen, and at defaecation 11.9 and 12.9 blood was ob- 
served on th« faeces. During the patient’s stay in hospital palpation of 
the rectum showed nothing abnormal, radiological examination of the 
colon also gave a normal picture, and Weber’s test was negative on 3 
oceasions. Rectoscopy was not performed. — The patient came back 
to the hospital 4.12, this time as an acute case, as the mother had found 
a large blood stain with clots in the girl’s bed one morning. 

State: Somewhat pale. Hemoglobin test 75%. Erythrocyte count 
3.9 mill. Micro-sedimentation rate 3/9 mm. Bleeds per rectum, bled 
about 160 ml during the first 24 hours, after that no bleeding. Abdomen: 
No pathological resistance palpable. Per rectum: Nothing pathological 
palpable, with the exception of blood on the glove. Rectoscopy: Po- 
sition & la vache. 8 em upwards a polypus about */, >< */, em appears 
in the field of vision. It has a short pedicle. Its mucosa does not differ 
from the rectal mucosa except for a small erosion at the back of the 
apex. It does not bleed now. Examination upwards, to 12 em from the 
anus, shows nothing abnormal. Radiological examination of colon: At 
a spot agreeing with the rectoscopy finding, i.e. about 8 em from the 
anus, there is an irregular outline which cannot be more exactly ana- 
lyzed by radiological examination. Otherwise normal colon. In the 
present case the diagnosis must be based solely on rectoscopy (Hellmer). 


Case III. Journ. Ped. Clin. No. 1078/44, boy, 3”/,, year. Time of 
treatment: 1.12—21.12 1944. Diagnosis: Polypus recti et coli sigmoidei. 

Anamnesis: In Febr. 1944 bright blood was one day observed on the 
faeces. The same happened again in March. During Spring the patient 
sometimes came in from playing, complained of »tummy-ache», and 
went to bed. In June there was 1—2 solid faeces daily with blood. After 
having been treated on two different occasions at another hospital on 
the diagnosis: Colitis et Enterocolitis acuta, the patient came to this 
clinie, as blood had again been observed on the faeces. He was admitted 
for observation. 

State: General condition good. Hemoglobin test 95 %. Erythrocyte 
eount 4.3 mill. Micro-sedimentation rate 26/35 mm. Abdomen: No 
pathological resistance palpable. Per rectum: No pathological resistance 
palpable. Consistency of faeces varies, sometimes loose and mixed with 
mueus. Weber positive at 2, negative at 12 examinations. Rectoscopy: 
After several attemps good range of vision is obtained on 5 different 
occasions by means of purging and irrigation. Position 4 la vache. 
7 em upwards a new growth is observed in the field, slightly bigger than 
a hazel-nut. Its surface is partly covered with fibrin. No bleeding. The 
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Case IIT. 


mucosa below and a further 3 em above, normal. Radiological examina- 
tion of colon: The contrast fluid injection in the colon shows within 
the rectal part of colon sigmoideum about 14 em above anus a filling 
defect which measures 13 mm in diameter and oral to it a larger filling 
defect with a diameter of 3 em. Both filling defects have irregular 
outlines and rounded shape. The larger one can be shifted slightly. The 
defects represent polypi (Olle Olsson). 


Summary. 


The solitary pedicled colon polypus offers a complex of symp- 
toms which will nowadays lead to a certain diagnosis, if only the 
possibility of this disease is borne in mind, and the investigation 
arranged accordingly. Rectal palpation, rectoscopy and radio- 
logical examination according to the methods given for colon 
polypus are the three diagnostic methods which must all be used. 
Three cases of colon polypus in children are reported: one with 
threatening bleeding and one with three polypi, one of which was 
diagnosed with the rectoscope and the other two by means of 
X-ray. 


h 
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OF MEDICINE. HEAD: TORBEN ANDERSEN, M. D. 


Gastro-Duodenal Ulcer in Childhood. 


By 


ERIK WAMBERG. 


Gastric as well as duodenal ulcer is regarded as a rare 
occurrence in childhood, and Seandinavian literature contains but 
few case reports on the subject. In the course of one year our 
Department has received two children with typical duodenal! 
ulcers demonstrable by X-ray. The main symptom in one ease 
was vomiting, in the other hemorrhage. 


Case History |. 


Case Ree. 387/1944 H. M. Admitted Febr. 9, discharged Mar. 26, 
1944, An otherwise healthy girl, aged 9. No family history of duodenal 
uleer. For the last 5 years the child had been suffering from periodical 
vomiting. The attacks did not seem to display a tendency to increase. 
They usually lasted for about 3 days with intervals up to 6 months 
without being seasonal. The vomitings had been violent, occurring re- 
peatedly in the course of the day without relation to meals. Melena 
and hematemesis had not been observed. Stools and urine normal. 

Obj. exam.: Appearance natural. Nutrition medium. Apart from 
hypertrophic tonsils and adenoid vegetation in the pharynx, the objective 
examination failed to reveal any abnormalities, especially of the abdomen 
which was normal and without tenderness. Haemoglobin: 94 per cent, 
blood sedimentation: 4 mm/1 h., Wassermann test negative, Mantoux 
negative. Urine normal, feces — blood. Ewald I 3/4 hours: quantity 
200 + 24 ml. Congo/phenolphthalein 26/40, fairly chymified, no mucus. 
Ewald II 3/4 hours: quantity 100+ 75 ml. Congo/phenolphthalein 
21/40, well chymified, no mucus. Kemp’s test meal showed no retention 
after 12 hours. Roentgenogram of the stomach and duodenum showed 
signs of pylorie stenosis, the stomach being atonie and ectatie with ample 
contents of fluid and emptying very slowly. At the top of the duodenal 
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Fig. I. Case I: At the top of the duodenal bulb there is an ulcer on the 
lesser curvature (indicated by the arrow. 


bulb there was a remnant of contrast material visible on all the plates 
(Fig. 1). Roentgen diagnosis: Duodenal uleer — pyloric stenosis. 

No dyspeptic symptoms were observed during the stay in hospital. 
The patient received and tolerated a nearly full diet and gained in 
weight. Feeling well on discharge. 


Summary of the Case. A 9-year-old girl had been suffering 
from periodical vomiting for 5 years without other symptoms. 
X-ray revealed the cause of the symptoms to be a duodenal ulcer 
attended with pyloric stenosis. 


Case History Il. 


Case Rec. 1317/1944, B. C. Admitted Sept. 27, discharged Oct. 22, 
1944. Otherwise healthy girl, aged 11. No family history of duodenal 
uleer. The disease had begun suddenly 2 years ago with »pain in the 
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Fig. Il. Case II: Deformity of the duodenal bulb. An ulcer indicated by 


the arrow) on the greater curvature. 


stomach», vomiting, and melena. She was admitted to a department 
of medicine at a provincial hospital, where she was submitted to a 
dietary treatment. Symptomless after the lapse of 6 weeks. On ad- 
mission she had been extremely anemic. Ewald’s test meal of a large 
quantity with slightly enhanced acidity; there was some blood in the 
feces and X-ray revealed a slow emptying of the stomach with 4 hour’s 
retention. Otherwise nothing abnormal. During the 6 months following 
discharge the patient suffered from frequent attacks of abdominal pain, 
gradually decreasing in order to cease completely in the course of the 
summer of 1944. In the middle of September 1944 the symptoms re- 
eurred, now attended with fatigue. A week later melena was observed 
for which reason the patient was admitted to our Department. 

The patient and her mother stated that the pain had appeared 
periodically, lasting for 1—2 weeks at a time with painless intervals 
of several months, as a rule quite absent in the summer. The pain was 
localized to the centre of the epigastric region, never radiating. It 
occurred at all hours of the day, preferably when the patient was hungry 
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or cold, but never in the night. The pain was aggravated by muscular 
stress and psychie actions, but relieved by eating and pressure against 
the epigastrium. No vomiting (for the last 2 years) or hematemesis. 
Obj. exam.: A pale, not debilitated child in a satisfactory state of 
nutrition. Tissue turgor good. Steth. cord.: slight systolie murmur. 
Otherwise the general objective examination revealed no abnormalities, 
especially no tenderness of the abdomen. Hemoglobin 44—38—92 per 
cent, blood sedimentation: 2 mm/1 h., Wassermann test negative, Man- 
toux negative. Leucocyte and differential count as well as thrombocyte 
count revealed normal values. Bleeding and clotting time, prothrombin 


time and ascorbie acid tolerance test normal. Urine: — albumin, blood 
and pus, a few times + sugar, ~ diacetie acid, -- acetone. Glucose 


tolerance test with 27.4 g. glucose gave a normal blood sugar curve. 
Feees: Melena for the first few days, later 3 times ~- blood. Ewald 3/4 
hours: quantity 120 + 17 ml. Congo/phenolphthalein 41/56, well chymi- 
fied, no mucus. Kemp’s test meal showed no retention after 12 hours. 
X-ray of the stomach and duodenum revealed a normal stomach, but 
a deformity of the duodenal bulb with a niche on the greater curvature, 
1 em. distally to the lateral recess (Fig. II). Roentgen diagnosis: 
Duodenal ulcer. 

Apart from some nausea and a few vomitings, not containing blood, 
in the beginning of her stay in hospital, the patient did not exhibit 
any dyspeptic symptoms at all. She was put on a purée diet, gradually 
rising to a nearly full diet. Besides, she received one blood transfusion 
(500 ml.) and Ferrosi tartras. She gained in weight and was feeling 
well on discharge. 


Summary of the Case. An 11-year-old girl had been suffering 
from periodical pain in the epigastrium for the last 2 years, 
especially when exposed to hunger or cold. Severe melena twice. 
X-ray revealed a typical duodenal ulcer. 


Uleerations in the stomach and duodenum are not equally 
common in all age groups. The morbidity is considered to be 
highest during the first year of life, decreasing rapidly during 
the subsequent years in order to rise around puberty. The two- 
dented curve formed by the morbidity presumably is due to the 
fact that the ulcers occurring in infaney as a rule have a 
pathogenesis different from those appearing in later childhood. 


According to the literature children below 5 years of age only 
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exhibit gastric or duodenal ulcer sui generis in extremely rare 
cases. KUNDRAT, FINKELSTEIN and THEILE thus contend that the 
disease does not occur before the 5th year of life. By a perusa 
of the literature I have only been able to find 2 case reports 
(REIMER and MicHAELSsoN) of apparently primary, »chronic» 
ulcers in this age group, whereas ulcerations arising from othe 
causes are not at all rare findings in the stomach and duodenum 
BERGLUND’s autopsy material contained ulcers in 1.54 per cent of 
children below 1 year of age and Scumipt observed 1.8 per cent 
in the same age group. Ulceration is an especially frequent 
phenomenon among children below 6 months of age, mainly during 
the first few days of life. These ulcerations, which occur with 
equal frequency in both sexes, as a rule are situated in the 
duodenum, solitary in more than 70 per cent of the cases and 
localized on the posterior wall orally to the papilla of Vater. 

Presumably the ulcerations in all such cases should be regarded 
as secondary (THEILE, FINKELSTEIN) following infections (sepsis, 
pneumonia, measles, scarlet fever, diphtheria, erysipelas, tuber- 
eulosis, syphilis ete.), intoxications (nephritis with uremia), 
traumata, circulatory disturbances, burns, and states of cachexia 
(pedatrophy). Reports have also been published of ulcerations 
arising in connexion with pneumococcic, meningococcic, and 
tuberculous meningitis, but it is not known with certainty whether 
these ulcerations are due to the infection as such or possibly 
are neurogenous. 

Aceording to earlier investigations (Hout, ADLER) a large 
number of these secondary ulcerations are attended with melena 
or hematemesis, vomiting, diarrhoea or constipation. In some 
cases in this age group, however, the first sign of a gastro- 
duodenal uleer may be peritoneal symptoms with collapse in con- 
sequence of perforation. About one-third of the cases are symp- 
tomless, however, (Hour) and a definite diagnosis can hardly be 
passed in vivo. 

The prognosis is considered to be poor, depending of course 
primarily on the course of the original disease. In case of per- 
foration the prognosis is extremely bad for these already 
debilitated children, but according to WiEDERHOFER (1880) it is 
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extremely serious too in eases attended with melena. It cannot 
be decided with certainty, however, whether the diagnosis of 
vastro-duodenal ulcer in some of these early reports had been 
passed on the basis of meleena alone, so the materials may contain 
eases of hemorrhage arising from other causes than ulcers. 
Whether this is the case or not, the introduction of vitamin K 
treatment has made a revision of the prognosis for melena 
necessary. 

As emphasized in the foregoing the comparative frequency 
of gastric and duodenal ulcers in this age group is a result of 
the difference between the pathogenesis of the ulcerations 
appearing in this age group and that of ulcerations occurring 
in later childhood. In this connextion it is worth mentioning 
that the sex distribution among young children is equal, whereas 
the boys outnumber the girls in the later age groups. 

Children above 5 years of age also may exhibit secondary 
ulcerations following severe infections and intoxications, but not 
as often as infants. In this age group, however, the vast majority 
of the cases represent actual gastro-duodenal ulcers as encountered 
in adults. 

The reports on the frequency of gastro-duodenal ulcers in 
older children are sparse and mostly fetched from the autopsy 
table. Scumipt and BEerGLuND found these ulcers in 0.6 per cent 
and 1.2 per cent respectively among children aged 2—13 years, 
whereas Hirscu only found a percentage of 0.3—1. Finally, 
BRINKMANN observed ulcers in 11 patients below 20 years of age 
(0.2 per cent) from among a material of 5 493 autopsies of all 
age groups. From an X-ray material of 911 patients in all age 
groups with roentgenologically demonstrable ulcers MIcHAELSSON 
found 14 cases among children below the age of 15 (i.e. 1.5 per 
cent). DEuTICKE has tabulated the operative statistics of gastric 
and duodenal ulcers reported by the following authors: 


BIRGFELD: in the 1st decennium 0.3 per cent; in the 2nd decennium 
2 per cent of all cases. 

WANEE: in the Ist decennium 0.0 per cent; in the 2nd decennium 

0.5 per cent of all cases. 
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WYDLER: in the 1st decennium 0.4 per cent; in the 2nd decennium 
1.2 per cent of all cases. 


Proctor found only 3 children under 14 years of age among 
8 263 patients. The figure no doubt is unusually low, but other 
clinical studies of the frequency do not seem to have been made. 

The last 25 years have, however, brought case reports of 
gastro-duodenal ulcers in older children and a few compilations 
(THEILE 1919, Proctor 1925, Weper 1925, DevuTicke 1936). 
According to the last-mentioned author the number of cases known 
up to 1936 was 74. The reports published during recent years 
however, have augmented the number of gastric and duodenal! 
ulcers in children more than 5 years of age up to an estimated 
figure of about 100. 16 of these cases have been published in 
Scandinavian literature during the last 20 years: KArstTap 
1924 (2), 1924 (1), 1929 (2), MIcHAELSsoN 
1926 (3), Paus 1927 (2), K. M. ANDERSEN 1929 (1), SUNDAL 
1939 (1), AusTED 1941 (1), OLUF ANDERSEN 1941 (1), THyYSSEN 
1941 (1). 

In children as well as in adults the cause of the disease cannot 
be definitely ascertained, but no doubt the part played by 
heridity should not be overlooked. KALK reports to have found 
80 per cent of all patients below 


hereditary predisposition in 75 
the age of 20 (in the case of adults SToLL, WESTPHAL, and HUBER 
33 per cent re- 


found a family history in 13, 25, and 15 
spectively). 

According to the literature the disease has been observed more 
commonly in boys than in girls, and, like adults, chiiiren mainly 
seem to exhibit the lesion in the duodenum. 

The symptoms are extremely varied, but as a rule the disease 
manifests itself in one of the following manners: 


(a) With the classic »Syndrome pylorique> consisting of 
periodical, tardy pain in the epigastrium, relieved by the intake 
of food, possibly later followed by violent, acid vomiting, and 
hemorrhage, exactly like the symptoms observed in adults. Quite 
a large number of the cases are attended with hypersecretion and 
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retention. This syndrome is, however, rare, presumably because 
children give inaccurate information about their symptoms. 

Cases referable to this group have been reported by Dtenst- 
FERTIG, WEBER, MICHAELSSON, Paus, Hirscu, DEUTICKE, SUNDAL, 
and ALSTED. 

(b) After a symptomless course the disease suddeniy manifests 
itself by the appearance of the complications: melena, hema- 
temesis, or perforation, in the last-mentioned case with the usual 
symptoms of peritoneal irritation. In a number of cases with 
perforation the pain, strangely enough, has primarily been 
localized to the right iliae fossa. 

This syndrome seems to be more common among children than 
among the adult patients, a phenomenon which, as stated below. 
no doubt is due to the fact that the disease rarely is recognized 
except when appearing with the typical symptoms. 

This group includes several of the cases reported by THEILE, 
furthermore those described by NorDENToFT, Hom, and part of 
those reported by KArsrap. 

(ce) With uncharacteristic dyspeptic symptoms: nausea, 
vomiting immediately after meals, a feeling of pressure in the 
»stomach» or pain referred to the lower epigastrium, right iliac 
fossa or other parts of the abdomen, and often, as is the custom 
of children, to the umbilical region. In these cases the pain 
appears at all hours of the day without definite relation to 
meals. 

Cases referable under this heading maybe constitute the largest 
group and conceivably: often escape recognition until hemorrhage 
or perforation reveal the nature of the disease. There is good 
reason to believe that the application of X-ray examinations often 
will surprisingly reveal a gastric or duodenal ulcer as the 
causative factor of uncharacteristic dyspepsia in childhood 
(uncharacteristic dyspeptic symptoms had been present in 7 of 
MICHAELSSON’s 14 cases diagnosed by X-ray). 

The complications appear in the form of cicatricial changes 
with stenosis, penetration and perforation with an earlier onset 
and apparently greater frequency than in adults. According to 
KALK even the youngest age groups may exhibit severe anatomical 
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changes with pronounced functional disorders which adults as ; 
rule only acquire after the lapse of years. In 5 out of 11 patients 
Stocker (cited by DEuvTICKE) demonstrated severe changes at 
operation. Among the complications perforation deserves most 
notice. The fact that it is more common among children than 
among adults is evident from the statistics comprising the years 
1925—30 which statistics also show that perforation as well as 
the other complications have considerably decreased in frequenc) 
during recent years on account of the improved diagnostic means 
and inereased attention. Procror’s material from 1925 thus con- 
tained perforation in 33 per cent and pyloric stenosis in exactly 
the same percentage, whereas DEUTICKE observed perforation in 
16 per cent and pyloric stenosis in 10 per cent of the cases 
published during the period 1926—1936. 

The diagnosis does not afford difficulties, if the child exhibits 
the symptoms characteristic of gastro-duodenal ulcer in adults, 
but abdominal pain and vomiting are frequent phenomena during 
childhood (school age). Acute appendicitis, enterocolitis, con- 
stipation, calculi, as well as infections in the urinary tract may 
be the etiological factors of abdominal pain, but as established 
recently by BENT ANDERSEN a great part of the »stomach ache» 
experienced by children is explicable by a bad environmental 
influence and may be brought to a stop by changed surroundings. 
No doubt, however, the symptoms of numerous children are 
neglected for years, whereas other cases are taken as »chronic 
appendicitis», »umbilical colic» or the effects of a presumed tabes 
mesaraica, and finally a large number of cases of abdominal pain 
in childhood have been put down to the presence of helminthiasis. 

The diagnosis is, however, complicated by the inaccurate data 
supplied by children and the fact that they are apt to refer all 
sorts of pain to the abdomen. Therefore, it is difficult to set up 
general rules for the cases in which gastroduodenitis should be 
kept in mind as a possible cause of the symptoms. In some eases. 
however, a patiently recorded anamnesis will afford the clue 
to a diagnosis of gastroduodenal ulcer, whereas other cases are 
revealed only by X-ray or by the appearance of complications. 

The prognosis is stated to be poor with respect to duration 
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and eure, careful roentgenological examinations and operations 
having demonstrated that the ulcerations display a minimal 
tendency to heal (KauLK). Moreover, there is a major tendency 
to recurrence (HirscH). With respect to the life of the patient 
the prognosis presumably is good, in spite of the cha~ce of per- 
foration or repeated hemorrhage. 

As to treatment the same principles apply to the disease in 
‘hildhood as in adult life. Surgical treatment applying gastro- 
enterostomy which formerly was so widely used also has been 
tried on children who, however, also have exhibited typical post- 
operative peptic jejunal ulcers (TIEGEL, NystrémM, MICHAELSSON 
and others). For this reason DEUTICKE recommends extensive 
resection as a standard method in eases revealing no improvement 
upon conservative treatment and in which repeated X-ray control 
has failed to display a tendency to heal. It must be kept in mind. 
however, that such an operation will entail a lifelong achylia, 
maybe with the attendant conditions (reduced gastric digestion 
with gastrogenic diarrhoea and anemia due to deficiency) and 
that the primary operative mortality is stated to be higher than 
among adults (Hirscu). Consequently, it must be emphasized 
that recurrences call for a conservative treatment carried out with 
even greater patience than in adults. Surgical intervention must 
be considered as the last way out and only ealled for in eases 
of severe stenosis and perforation. 


Conclusion. 


(1) It is impossible to state the frequency of gastroduodenitis 
with or without ulcer in childhood, but it is not at all improbable 
that the cases reported in the literature leave an impression of 
a too low figure. 

(2) In adults the diagnosis is primarily based on the 
anamnestic data given by the patient regarding the pain ex- 
perienced (sometimes later confirmed by X-ray), but a definite 
diagnosis is seldom to be based on the data supplied by children 
regarding pain. In childhood, therefore, the diagnosis of ulcer 
as a rule is not established until the complications occur, viz. 
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hemorrhage, stenosis, perforation. For this reason the complica- 
tions are (perhaps only apparently) more frequent among children 
than among adults. 

If X-ray were used more extensively than it presumably i 
for the examination of children exhibiting the above-mentione: 
dyspeptic symptoms, it would no doubt contribute to reducin; 
the dominance of the complications by making the diagnosi 
easier. 


Summary. 


The writer reports the case histories of 2 girls, aged 9 and 
11 respectively. The younger girl had been suffering from periodic 
vomiting for 5 years, whereas the other patient had suffered from 
vomiting for 2 years as well as periodic, partly tardy pain in 
the epigastric region and exhibited melena twice. In both patients 
Ewald’s test meal was of a large quantity and X-ray examination 
revealed a typical duodenal ulcer. 

Uleerations of the stomach and duodenum are most frequently 
encountered in the first year of life and around puberty. In 
infancy the ulcers nearly always have appeared in conjunction 
with infections, intoxications, traumata, cireulatory disorders, 
burns, or cachexia, but the ulcers occurring in children above 5 
years of age in the vast majority of cases are based on actual 
gastroduodenitis. 

The disease may manifest itself by (a) a gastroduodenitic 
syndrome just as in adults, (b) the sudden occurrence of complica- 
tions (hemorrhage or perforation) and finally, presumably most 
often by (c) vague and uncharacteristic symptoms. 

Mention is made of complications and differential diagnosis. 
The treatment should be conservative, considering that the opera- 
tion most in use for the moment (resection), which presumably 
is the only rational surgical treatment, entails a high primary 
mortality apart from being apt to cause lasting disorders. Opera- 
tion is called for only in cases of severe stenosis and perforation. 

In the conelusion the writer emphasizes that gastro-duodenal 
ulcers in childhood presumably occur more frequently than is 


( 

0 


GASTRO-DUODENAL ULCER IN CHILDHOOD 97 


venerally supposed and that a more extensive use of X-ray in 
the examination of children with uncharacteristic dyspeptic symp- 
toms no doubt would lead to a recognition of uleer more frequently 
than the procedures used at the present moment. 


References. 


ADLER, H.: Am. J. M. Se., 1907: 133: 135. — ALsTED, G.: Ugeskr. f. 
Leger, 1941: 103: 179. — ANDERSEN, BENT & DALGAARD, F.: M. f. p. Lg., 
1948: 21: 373. — ANDERSEN, K. M.: Ugeskr. f. Leger, 1929: 91: 978. — 
\NDERSEN, OLUF: Ugeskr. f. Leger (Dise.), 1941: 103. 180. — ARMITAGE, 
H. M.: Ann. Surg.: 1927: 85: 632. BERGLUND, N.: Acta pidiat., 1928: 
8: 323. — BRATUSCH-MARRAIN, A.: Wien. klin. Wehschr., 1933: 46: 417. — 
BROCHINGTON, C. & LIGHTWooD, R.: Lancet, 1932: 2: 1209. — DIENsT- 
FERTIG, A.: Deutsche med. Wehschr., 1923: 49: 1017. - DEUTICKE, P.: 
Mitt. a. d. Grenzgeb. d. Med. u. Chir., 1936: 44: 290. — FINKELSTEIN, H.: 
quoted by HirscH. — GuTRIE, K. J.: Nord. med., 1943: 17: 480.—- HARTUNG, 
C. & WARKANY, J.: J. A.M. A., 1938: 110: 1101. — Hirscn, W.: Monat- 
sehr. f. Kinderh., 1935: 63: 429. — Hom, E.: Ugeskr. f. Leger, 1929: 91: 
649. — Ho.t, L. E.: Am. J. Dis. Child., 1913: 6: 381. — KALK, H.: Ztschr. 
f. klin. Med., 1928: 108: 224. -- KuNDRAr: quoted by THEILE. — KAr- 
STAD, J.: Acta chir. Scandinav., 1924: 56: 82. MICHAELSSON, E.: Acta 
chir. Seandinav., 1926: 59: 139. — NokrDENTOFT, J.: Acta chir. Seandinav., 
1927: 62: 426. — NoRRLIN, L.: Acta chir. Seandinav., 1924: 56: 309. - 
PATERSON, D.: Lancet, 19J4: 1:63. — Pavs, N.: Acta chir. Seandinav., 
1927: 61:40. —- ProcToR: quoted by DEUTICKE. - REIMER: quoted by 
MICHAELSSON. — SCHMIDT: quoted by BERGLUND. — SUNDAL, A.: Nord. 
med., 1939: 4: 3376. — Thyssen, E.: Ugeskr. f. Leger, 1941: 103: 615. - 
THEILE, P.: Ergebn. d. inn. Med. u. Kinderh., 1919: 16: 309. — WEBER, M.: 
Arch. f. klin. Chir, 1925: 137: 731. WIEDERHOFER: quoted by BROCHING- 
TON & LIGHTWOOD. 


7—-45217 Acta pediatrica Vol. XXXIII 


FROM THE DEPARTMENT OF ROENTGENOLOGY OF CENTRALLASARETTEY, 
VASTERAS, SWEDEN. RADIOLOGIST-IN-CHIEF: M. D. AXEL RENANDEL 


Genu Varum in Children: Typical Roentgen Picture. 
By 


AXEL RENANDER. 


The commonest cause of both bowleg and knock-knee in child 
ren is rickets. The roentgen diagnosis of these cases is generally 
a simple matter, in view of the characteristic changes to be foun: 
in the epiphyses of other long bones also. The deformities ma) 
also arise through local morbid processes near the epiphysea 
lines. Partial destruction of the epiphyseal cartilage then lead: 
to asymmetrical longitudinal growth with curvature of the lee 
as a result. The roentgenologic diagnosis of these cases, too, is 
relatively easy. 

In addition to these generally known types of deformity ot 
the knee joint, the literature contains a few reports of cases of 
genu varum in children, all of which showed the same complicated 
roentgen characteristics. The first of these was described by Mat 
in 1924. Later, NILSONNE and BARBER each contributed one ease. 
The roentgen pictures in these three cases are strikingly similar. 

Characteristic of the roentgen findings in these cases was 
that the proximal tibial epiphysis was lower medially than normal 
and wedge-shaped. Under it there was an exostosis issuing from 
the medial aspect of the tibial metaphysis, resembling either a 
beak or a bracket. The bone structure in both the epiphysis and 
the metaphysis was mostly irregular with a number of areas of 
‘arefaction alternating with coarse trabeculae. The epiphyseal 
line was not increased in breadth, but usually was irregular and 
wavy. In none of these cases could any rachitic changes be de- 


monstrated. 
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The clinical findings also were characteristic. Palpation re- 
vealed a hollow corresponding to the medial tibial epiphysis. An 
exostosis could be palpated just below the hollow at the site of 
the medial aspect of the metaphysis. 

The interpretation of the roentgenograms in these cases was 
difficult. Mav considered that the deformity should be considered 
as due to the development of a cartilaginous exostosis on the 
medial aspect of the tibial metaphysis. This theory undoubtedly 
finds support in BarRBER’s claim that he had found islands of 
cartilage in the exostosis. These islands of cartilage, BARBER 
believed, were visualized at the rounded areas of rarefaction in 
the exostosis. NILSONNE was somewhat skeptical as to the accuracy 
of this interpretation, particularly in view of the fact that 
cartilaginous exostoses could not be demonstrated in other places 
and also in view of the general appearance of the tibial exostoses. 
He suggested, instead, the possibility of a growth disturbance 
comparable with osteochondritis deformans juvenilis, but he left 
open the question of etiology. Barber named the disease osteo- 
chondrosis deformans tibiae, pointing out that it had no connec- 
tion with rickets. However, he did not discuss the etiology in 
any detail. So far, the problem of etiology does not seem to have 
been solved. 

NILSONNE and especially Mav both found similarities between 
their cases and a ease reported by VALENTIN. As far as I can see, 
the resemblance was confined to external appearance and to 
some extent to the fact that medially the tibial epiphysis was 
somewhat lower than normal. For the rest, VALENTIN’s case 
differed from the others in one important respect: the epiphyseal 
line showed a considerable increase in breadth and the borders 
of the temporary calcific zone were very irregular and, as far 
as can be judged from the reproductions of the roentgenograms, 
partly obliterated. In my opinion, VALENTIN’s case most closely 
resembled an advanced case of rickets. 

A boy of two and a half years was admitted to the Pediatric 
Ward of Centrallasarettet on August 17, 1944, for pronounced 
bowleg. 
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The patient’s parents and half-siblings were healthy. One sibling 
was mentally deficient following a cerebral hemorrhage at the age ot 
eleven months. There was no bowleg in the family. 

The patient was born at term. Like all his siblings, he was small 
at birth, weighing only 2400 Gm. He was breast-fed until three months, 
after which he was given cow’s milk only, in formulas prescribed by) 
the local Child Health Center. He was given codliver oil in the winter 
of 1942—43 and Solesan, a proprietary vitamin tonic, in the winter 
of 1943—44. During the summers he was out of doors for several hours 
a day. 

The patient sat up at five to six months, walked at thirteen months. 
His first tooth erupted at four months, and he had about eight teeth 
at one year. 

When the patient was about nine or ten months old, his family 
noticed that he seemed unusually bow-legged. The deformity increased 
when he began to walk. It was most pronounced during the winter of 
1943—44, but improved somewhat in the following spring and summer, 
the left leg in particular becoming straighter. 

On admission the patient’s general condition was good. He was 
89 em long (normal length for age: 86.7 to 106.7 em) and weighed 
13.97 kg (normal weight for age: 11.2 to 15.7 kg). His colour was good, 
and he was well nourished. The throat, tongue and thyroid were nor- 
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Fig. 2. 


mal. He had 8/10 faultless teeth. Heart examination: the beat was not 
palpable; the borders were normal; there was a systolic murmur over 
the whole heart, most pronounced at the base. The lungs and abdomen 
were normal. The liver and spleen were not palpable. The genitals 
were normal. The skeleton and shape of the head were normal. The 
head measured 50.5 em in circumference, and the fontanel was closed. 
The chest measured 53.5 em in circumference and was normally shaped. 
The cartilaginous margins were somewhat more prominent than usual, 
but nothing definitely pathologic could be noted. The spine, arms, 
wrists and hands were normal. There was pronounced genu vara (Fig. 1), 
with a distance of six centimeters between the inner contours of the 
knees when the feet were together. 

Roentgen examination of the knees (Figs. 2 and 3) revealed the 
general calcium content to be normal. The epiphyseal line in the 
proximal tibial epiphysis was sharply outlined, but somewhat wavy. 
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The temporary calcific zone of normal thickness in the epiphysis; on the 
metaphysis side it was somewhat thickened, especially medially. At this 
point the metaphysis showed a bracket-like projection. The bone strue- 
ture in the projection was partly sclerotic and partly irregular, due to 
areas of rarefaction in the sclerotic tissue. The epiphysis was perhaps 
slightly lower than normal medially, but its bone structure was normal. 
The femur also exhibited suggested changes of the same kind. The 
epiphyseal line was somewhat broader than normal medially, and the 
zone of temporary calcification on the metaphysis side was thickened 
and selerotic medially. The metaphysis projected in a point medially. 


This case corresponded with those described by Mau, NILSONN! 
and BARBER with regard to the changes in the head of the tibia. 
In addition it showed the same changes in the distal end of the 
femur as BARBER’s case. 

My ease also fails to make any positive contribution to the 
etiology. As in the other eases, rickets could be disregarded as 
a possible cause of the deformity. Neither the clinical nor the 
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roentgenologic examination revealed any signs of rickets, even 
though the deformity was clinically reminiscent of a postrachitic 


change. 
Summary. 


A report is given of a case of genu varum in a child with 
characteristic changes in the epiphyseal cartilage and neighbouring 
metaphyses of the tibia and the femur. 
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AUS DER UNIVERSITATSKINDERKLINIK ZU HELSINKI. VORSTAND: 
PROFESSOR A. YLPPO. 


Uber Héckerbildung in den Schadelknochen bei schweren 
Anaemien der Kinder. 


Zwei Filie von Anaemia haemolytica mit 4 Bildern. 
Von 


VUOKKO LIAKKA. 


Knochenverainderungen, die im Verein mit Erkrankungen des 
Blutes bei Kindern in Erscheinung treten, finden wir im Sehrift- 
tum nicht gerade haiufig erwahnt. Man trifft eigentlich nur An- 
gaben iiber das regelmissige Vorkommen von Verinderungen im 
Knochensystem bei der in den Mittelmeerlindern heimischen s. g. 
CooLey’schen Anaemie, die besonders in Verdickungen der Scha- 
delknochen zu Tage treten sollen. SpitipuLos und CHOREMININ 
machen geltend, dass derartige Veranderungen durchaus nicht 
nur fiir die CooLey’sche Anaemie spezifisch sind, sondern dass 
man sie mitunter auch bei andern sekundliren Anaemien, wie 
bei Malaria, Syphilis und haemolytischem Ikterus antrifft. 

Das sogen. Caput quadratum der Kinder, fiir welches eckige, 
héekerig verdickte Stirn- und Scheitelbeine charakteristisch sind, 
ist friiher immer nur als ein Produkt von rachtischen Knochen- 
prozessen angesehen worden. YLPPé hat jedoch im Zusammen- 
hang mit seinen pathologisch-anatomischen Studien tiber Friih- 
geburten festgestellt, dass diese Héckerbildung in den Schidel- 
knochen iiberhaupt erst in Verein mit einer Anaemie zur Entwick- 
lung kommt; er hat auch dargetan, dass diese Verdickungen der 
Schadelknochen ihren Ursprung hauptsichlich in einer lebhafteren 
Tatigkeit der blutbildenden Organe haben. In Yupp6’s Fallen 
erschien das Knochengewebe in den Schadelhéckern iiberwiegend 
als ein stark hyperplastisches Gewebe und die zwischen den 
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Knochenbalken und Lamellen befindlichen Liicken waren angefiillt 
von zahlreichen roten und verschiedenartigen weissen Blutkérper- 
chen. Bei den Friihgeburten-Anaemien tritt also im Mark nicht nur 
der Réhrenknochen, sondern auch der flachen Knochen (Schadel- 
knoechen) eine Hyperfunktion in der Blutbildung in Erscheinung, 
welche dann auch die eben erwihnte Hyperplasie des Knochen- 
markes zur Folge hat. Die Entstehung der Scheitelbeinhécker lei- 
tet YLPP6 von der primaren Hyperplasie des Knochenmarkes 
her, welche ihrerseits durch ihre Reizwirkung sowohl zu einer 
kraftigern Resorption des Knochengewebes als gleichzeitig auch zu 
lebhafterer Neubildung von Osteoidgewebe fiihrt. Als Endpro- 
dukte dieses lebhaften proliferativen und resorptiven Knochen- 
und Knochenmarks-Bildungsprozesses entstehen dann die erwahn- 
ten Knochenhocker. 

Voet und Diamonp haben 19 chronische Anaemien mit Verande- 
rungen in den Knochen veroéffentlicht. 5 von ihnen gehorten 
zur Gruppe des haemolytischen Ikterus, 1 war eine Neger 
Sichel-Zellanaemie und 13 gehérten zu den den Mittelmeerrassen 
eigenen Etythroblasten-Anaemien. Bei allen diesen war die Hy- 
peraktivitat des Knochenmarkes in den Knochen der Gliedmassen, 
in den Rippen-, Metakarpal- und Tarsalknochen aufgetreten. 
SHELLING und Braun haben (1930) einen Fall von haemoly- 
tischem Ikterus bei einem 6-jihrigen Madchen bekanntgegeben, wo 
neben den klinischen Symptomen auch Veranderungen in der 
Struktur des Knochengewebes réntgenologisch nachweisbar waren. 
Die Schadelaufnahme zeigte eine verdickte tabula externa wie auch 
Veranderungen in der Diploe. Sowohl in den langen wie auch in 
den kurzen Knochen waren zystenartige Aufhellungen zu 
erkennen. ACUNA MAMErTo hat (1938) Mitteilung iiber zwei Fille 
von haemolytischem Ikterus gemacht, bei denen bedeutende Kno- 
chenveranderungen vorhanden waren, das Mark war verbreitert, 
die Corticalis verschmilert und porés und die Trabekelbildung un- 
regelmassig. 

Der von mir vorgestellte Fall, Eira M., Tochter eines Kleingrund- 
besitzers, das zweite Kind, befand sich in Behandlung auf der Station 


fiir Kinderkrankheiten des Allgemeinen Krankenhauses zu Helsinki vom 
4/2—25/8 1944. Bei Aufnahme ins Krankenhaus war sie 13 Jahre 10 
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Bild 1. Bild 2. 


Mon. alt. Ihr Vater war bei 36 Jahren im Jahre 1942 an Magengeschwiir 
gestorben, die Mutter ist gesund. Von 4 Kindern sind die iibrigen Ge- 
schwister gesund. Bei niemandem in der Verwandtschaft ist Gelbfarbung 
beobachtet worden. Ihr Gewicht bei der Geburt war 3200 gr. Das 
Befinden gleich nach der Geburt war gut. Aufzusitzen begann sie im 
Alter von 1/2 Jahr, erste Gehversuche machte sie als etwa 1-jahrig; 
zur selben Zeit fing sie an zu sprechen. Die Zahnung ging zu den 
gewohnlichen Terminen vor sich. Brustmilech erhielt Pat. im Laufe von 
2 Jahren. War von klein auf schwiichlicher als die andern Kinder. 
Esslust ist immer schlecht gewesen. Ist bestandig blass gewesen. Das 
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3ild 3. 


Wachstum machte nur langsam Fortschritte, sie verblieb auch mager, 
hloss der Bauch wélbte sich vor. Hiaufige Durehfille. Patientin ist 
nicht bettlagerig gewesen, hat sich auch draussen aufgehalten, ermiidete 
dabei aber leicht und bekam Herzklopfen und Atemnot sobald sie sich 
etwas stirker bewegte. Temperatursteigerungen sind nicht bemerkt wor- 
den; sie hat auch nicht gehustet. Wegen ihrer schwachen Gesundheit 
hat sie die Schule nicht besuchen kénnen, sondern hat Lesen und 
Schreiben zuhause gelernt. 

Mit 3 Jahren hat Pat. den Keuchhusten durchgemacht; keine andern 
Infektionskrankheiten gehabt. Ist wegen ihrer Kranklichkeit nicht gegen 
Pocken vakziniert worden. Bei 5 Jahren sind bei ihr Bandwiirmer fest- 
gestellt worden und ist Pat. einer Bandwurmkur unterzogen worden. 
Die Menstruation hat sich noch nicht eingestellt und geschlechtlich ist 
sie noeh vollstandig unentwickelt. 

Patientin ist fiir ihr Alter von auffallend kleinem Wuchs, Linge 
110,5 em., das subkutane Fettgewebe miassig entwickelt, an den Bauch- 
decken ist es doch recht reichlich vorhanden, das Kérpergewicht 
21 800 er. 
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Bild 4. 


Siehe das Bild: Neben ihr stehend ein 12-jahriges Midchen. Die 
Muskulatur ist schwach entwickelt. 

Hautfarbe blass, Schleimhiute anaemisch. Skleren leicht ikterisch. 

Knochengeriist: Umfang des Kopfes 52 em., Brustumfang 63 em. 
In der Medianlinie des Kopfes eine vom Scheitel zum Hinterkopf ver- 
laufende Furche, die dadurch zustande kommt, dass die Tubera frontalia 
und parietalia bedeutend vergrdssert sind und vorragen (Caput 
quadratum). Siehe die Bilder. Die Form des Brustkorbes wie ge- 
wohnlich, kein Rosenkranz, leicht angedeutete Harrison’sche Furche. Die 
Extremitatenknochen normal, keine Epiphysenverdickungen. Das Riick 
grat ohne Verkriimmungen. Mehrere schadhafte Ziihne. 

Nervensystem: Nichts besonderes. 

Atmungsorgane: Nichts besonderes. 

Kreislauforgane: Puls regelmissig, von gleichmissiger Qua- 
litat, 116/Min. Blutdruck 95/40 mm. Hg. Die relative Herzdiimpfung 
erstreckt sich nach links bis zur Mammillarlinie, rechts 1 Querfinger 
nach aussen vom rechten Sternalbande. Spitzenstoss im V. Inter- 
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costalraum in der Mammillarlinie. Uber dem ganzen Herzgebiet und 
hesonders deutlich in Gegend der Pulmonalklappen ist ein leises systoli- 
sches Gerausch horbar. 

Verdauungsorgane: Zunge feucht, ohne Belag. Die Schleim- 
haut der Zunge, der Mundhohle und des Rachens wie gewohnlich. Ton- 
illen von der Grésse einer Kleinfingerspitze. Leib gebliht, Bauchdecken 
veich, keine Spannung, keine Druckempfindlichkeit. Ein Erguss ist in 
der Bauechhohle nicht nachweisbar. Der untere Leberrand 11/2 Quer- 
‘finger unterhalb des Rippenbogens. Der untere Milzpol ist ca. 3 Quer- 
finger unterhalb des Rippenbogens zu palpieren. 

Urin: Gelb, klar, alkalisch, spez. Gew. 1015. Albumin —, Zucker —, 
Urobilinogen +, Urobilin +, Bilirubin +. Sediment: Harnsaurekristalle. 

Faeces: Braun, keine Helminteneier. 

Blutserum: Im Vergleich zu normalem Serum bedeutend gelber, 
ielleicht etwas ins rétliche spielend. 

Meulengracht 1: 39. WR— Kahn+. 

Blutbild: Hgb. 20/25, Erythrozyten 1,70 Mill. Index 0,7, Leuko- 
yyten 2850. Differ.-Zahlung: N. stabkern. 2,0, segmentkem. 72,0, Eosino- 
phile 4,0, Basophile 2,0, Monozyten 4,o, Lymphozyten 16,0, Thrombo- 
zyten 191500, Poikilozytose +, Anisozytose +. 

Ekg: Keine pathologischen Veranderungen. 

Sternalpunktion: Pro-Erythrobiasten 6: 200, Erythroblasten 
10 : 200, Megaloblasten 1 : 200, Normoblasten 1 : 200, Neutrophile Myelo- 

zyten 25,0 %, Metamyclozyten 8,0 %, Jugendl. 3,5 %, N. stabkern. 18 %, 
segmentkern. 30 %, Eosinoph. —, Basophile —, Monozyten 2,5 %, Lym- 
phozyten 11,0 9, Plasmazellen 2,0 %. 

Haemolysen-Versueh: 

Beginn der Haemolyse in 0,6 % NaCl-Lésung. 

Haemolyse ist komplett bei 0,26 % NaCl-Lésung. 

Dasselbe Resultat ergibt eine 3 Wochen spiter vorgenommene Kon- 
trollprobe. 


Zuckerbelastung. 

13/IV. 44. Gewicht 20,6 kg. 

Glykose 41,2 g. 

Blutzucker 

Vor Darreichung der Glykose . ..... . . 0,085 % 
5 Min. nach Darreichung der Glykose. . . . 0,110 » 
15 » >» » » « 
60 » » « « 
1'/2 St. » » 
2 » » » » 


0,090 » 
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28/IV. 44. Gewicht 24,6 kg. 
Glykose 49,2 g. 
Blutzucker 
Vor Darreichung der Glykose ....... . 0,110% 


5 Min. nach Darreichung der Glykose. . . . 0,140 » 
15 » » » » » 
30 » » » » oe. « Oe 
45 » » » » » 

St. » » » » 
1'/2 » » » » » 
0,160 
2'/2 » » » « 
3/V. 44. Gewicht 25,2 kg. 
Glykose 50,4 g. 
Blutzucker 
Vor Darreichung der Glykose . ....... 0,140% 

5 Min. nach Darreichung der Glykose. . . . 0,160 
15 » » » » » 
30. >» » » » » « O00 
45 » » » » 0,180 » 
1 St. » » » » 
2 » » » Go 
2'/2 » » » » + 


Die ersten 3 Wochen nach Aufnahme ins Krankenhaus fiebert: 
Patientin zwischen 37°—38° morgens und 38°—39° abends. 

Patienten lag zu Bett, tagsiiber draussen in der Halle, erhielt Hise: 
und Leber. Allmahlich bekommt Patientin frischeres Aussehen, der All 
gemeinzustand bessert sich, die Temperatur fallt zur Norm ab. Die Skleren 
bleiben allerdings die ganze Zeit subikterisch. Die Leber und Milz sind 
kleiner geworden. Das Blutbild hat sich gebessert. 

16/3. Blutbild: Hgb: 36/45 %, Erythrozyten 3,39 Mill. I. 0,6 
Leukozyten 4900. Differ: Neutrophile stabkern. 2,0, segmentkern. 52,5. 
Eosinophile 1,5, Basophile 1,5, Monozyten 2,s, Lymphozyten 40,0, Throm 
bozyten 212 800. 

Der Zustand verblieb darauf 3 Monate ziemlich unverindert. Die 
Skleren erschienen zeitweise starker ikterisch. Von Zeit zu Zeit zeigten 
sich auch kleine Temperatursteigerungen, wobei dann auch die Milz etwas 
vergrossert zu sein schien. Das Blutbild verblieb einigermassen unve1 
andert. 

Auf eine Splenektomie wollten sich die Chirurgen nicht einlassen, 
da der Fall dureh innersekretorisch bedingte Wachstumsstérungen, 
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Skelettverainderungen und positive Kahn-Reaktion kompliziert war. Dem 
letztgenannten Umstand hitte man allerdings bei diesem ikterischen Kinde 
keine gréssere Bedeutung beizulegen gebraucht, besonders da die Wasser- 
mann-Reaktion absolut negativ war. 

Da der Zustand sich auch weiterhin stationar hielt, wurde am 17/6. 
der Versuch mit einer Bluttransfusion gemacht. Patientin erhielt dabei 
direkt vom Spender 250 cem. 0-Blut und fiihlte sich unmittelbar nach der 
Blutiibertragung ganz besonders gut. Die Erholung war in die Augen 
fallend. Hgb. stieg von 33/41 % auf 42/52 %, die Zahl der roten Blut- 
kérperchen von 2,97 Mill. auf 3,42 Mill. 

Der Zustand der Patientin blieb dann den ganzen Sommer iiber 
einigermassen gut und sie war fieberfrei. Sie hielt sich viel draussen 
auf, brannte ein und der Appetit besserte sich. Da diese Blutiibertragung 
einen sichtbaren Nutzen zur Folge gehabt zu haben schien, wurde am 
25/7. 44 ein neuer Versuch unternommen, wobei Patientin wieder 250 
cem. 0-Blut erhielt. Unmittelbar nach der Ubertragung hatte Patientin 
dieses Mal eine voriibergehende Temperatursteigerung und _leichtes 
Ublichkeitsgefiihl. Der Haemoglobingehalt stieg ein wenig, von 48/60 % 
auf 52/65 %, die Zahl der roten Blutkérperchen jedoch verblieb unge- 
fahr dieselbe, 4,4 Mill. Darauf verharrte der Zustand im Laufe eines 
Monats im iibrigen ziemlich auf derselben Stufe, nur mit der Ausnahme, 
dass die Menge der roten Blutkérperchen ein wenig abnahm, indem sie 
von 4,42 Mill. auf 3,91 Mill. sank, wobei der Haemoglobingehalt jedoch 
sich stationaér hielt. Da Patientin nach den vorhergehenden Blutiiber- 
tragungen sich zusehends erholt hatte, wurden ihr wieder am 24/8, 44 
200 cem. 0-(Citrat) Blut intravenés verabreicht. Nach dieser Transfusion 
war die Entlassung des Madchens nach hause in Aussicht genommen. 
Unmittelbar nach der Blutiibertragung gutes Befinden, doch traten nach 
3 Stunden leichte Uhelkeit und nach 4 Stunden ein Collaps ein, von 
dem sich Patientin, ungeachtet vielfacher Massnahmen, nicht mehr er- 
holte. 12 Stunden nach der Blutiibertragung trat der Tod ein. 

Obduktion: Kopf: Schidelknochen besonders dick, vorzugsweise in 
Gegend der Scheitelbein- und Stirnbeinhécker, misst an der dicksten 
Stelle 2,5 em. Gehirnoberflache glatt, Windungen wie gewohnlich, Gehirn- 
ventrikel normal, Gehirngewebe wie gewohnlich. 

Die Brusthéhle enthalt dunkle, gelbgefirbte Fliissigkeit, Lungen- 
konsistenz normal. Lungen iiberall lufthaltig, Probestiicke schwimmen 
auf dem Wasser. Im Herzbeutel reichlich ein Essloffel Fliissigkeit. Das 
Herz von der Grésse der Faust einer kleinen Frauensperson. Endokard 
und Klappen glatt. Herzmuskel wie gewoéhnlich. 

In den Bauchdecken ein reichliches Fettlager. Wo im Koérper man 
auch auf Fett- oder Bindegewebe stésst, tiberall haben diese eine stark 
gelbe Farbung. In der Bauchhohle eine betrachtliche Menge gelber 
Flissigkeit. Die Leber ist gross und drangt das Zwerchfell nach oben, 
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wodureh das Volumen der Brusthéhle unverhaltnismiassig eng erscheint N 
Die Konsistenz der Leber ist fester als gewohnlich. An der Schnittflach 
ist Bindegewebe in punktformiger Anordnung festzustellen. Die Milz is | 
gross, ihr Gewicht 320 g., an der Schnittflache ist das Blut geronne: 


die Struktur verwischt. 

Magen und Darm von gewoéhnlichem Aussehen. An der Oberflich 
des Diinndarmes sind die Venen breiter als gewéhnlich. Das Netz gx 
schwollen, bedeutend dicker als gewohnlich, das Mesenterium hat dasselb ¢ 
verdickte Aussehen. Bauchspeicheldriise normal. Nieren von gewoéhn ( 
licher Grésse und Form, ihre Struktur deutlich zu erkennen. Nieren > 
becken wie gewohnlich, ihre Schleimhaut glatt. 

Die mikroskopische Untersuchung ergab, dass das Lebergeweb-: 
zirrhotisch verandert ist; stellenweise hat der Schwund des Leberparen 
chyms mehr an der Peripherie des Lobulus stattgefunden, an ander 1 
Stellen ist dieser Vorgang ziemlich gleichmiassig itiber den ganzen Lobulu ai 
verteilt. An diesen Stellen ist stattdessen ein feines fibrillires Binde 


gewebe aufgetreten. Es hat also den Anschein, dass es sich hier entwede : 
um eine glatte zirrhotische Atrophie oder eine dem ahnliche Zirrhosen | 
bildung in der Leber handelt. Die Kupfer’schen Sternzellen sind hyper 

trophisch, Pigment tritt dagegen in der Leber nicht in eben nennenswerte: le 
Menge 

In der Milz erscheint wiederum das retikulire Gewebe stark r 
hyperplastisch und hypertrophisch, doch erscheint auch hier Pigment nm t 
in kaum nennenswerter Menge. Das lymphatische Gewebe ist verhiiltnis- 
missig nur sparlich vertreten. Das histologische Bild weist also auf [ 
einen Retikuloseprozess der Milz hin. I 

Im Brustbeinpraeparat war hyaliner Knorpel, spongidse: Z 
Knochen und schliesslich Knochenmark in hyperplastischem Zustande k 
anzutreffen. 

In dem dem Schidel entnommenen Praeparat ist spongidser ‘ 
Knochen mit Markinhalt zu erkennen. Uber die Beschaffenheit dieses 2 
letzteren lasst sich an dem durch Dekalzinierung hergestellen Praeparat a 
keine sichere Diagnose stellen, wenngleich man doch den Eindruck ge- 1 
winnt, dass es auch hyperplastiseh ist. e 

Die in Frage stehende Patientin war also ein in Bezug auf ihr f 
Alter im Wuchs stark zuriickgebliebenes, ihrer Intelligenz nach V 
aber vollstandig normales Madchen, an dem in erster Linie die t 
Blasse, die subikterischen Skleren und die ganz geringe gelbliche r 
Schattierung der Haut, der grosse Bauch und die eigenartige 8 
viereckige Form des Kopfes mit den grossen Stirnbein- und Schei- c 
telbeinhéckern in die Augen fielen. Der Zustand war von chro- c 


nischer Natur, indem sich sein Beginn bis in die aller friiheste 
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Kindheit verfolgen lisst; das Kind ist jedenfalls nachweislich 
schon im Alter von 2 Jahren als krank angesehen worden, ohne 
dass aber die Angehodrigen iiber etwas anderes als Miidigkeit, 
Blasse und schwache Entwicklung der Patientin zu klagen ver- 
standen. Bei eingehenderer Untersuchung wurden die Vergrdés- 
erung der Leber und der Milz aufgedeckt, die stark ausgeprigte 
sekundiare Anaemie, die Anisozytose, Poikilozytose und Mikrozy- 
tose nachgewiesen, wie auch die herabgesetzte Resistenz der roten 
Blutkérperchen festgestellt. Die Sternalpunktion ergab ein zell- 
reiches, erythropoetisches Mark. Meulengracht war erhoht. Im 
Urin konnten Gallenfarbstoffe nachgewiesen werden. Im Blut er- 
héhter Meulengracht-Wert. Die Lungen waren gesund ebenso wie 
auch am Herzen nichts anderes als ein anaemisches Gerausch fest- 
zustellen war. Die Réntgenaufnahme des Schidels zeigte in der 
Gegend der Schadelhécker starke Verdickung der Schidelknochen. 

Ks hat sich hier also offenbar um einen auf kongenitaler Grund- 
lage entstandenen haemolytischen Ikterus gehandelt; zu dessen 
Krankheitsbild gesellten sich stark ausgepragte Skelettverande- 
rungen am Schadel, Héckerbildungen im Stirn- und in den Schei- 
telbeinen ; dazu kam noch eine bedeutende Wachstumsstorung. Im 
Laufe der letzten Jahre sind auf der Kinderklinik vier andere 
Ikterus haemolyticus-Falle in Behandlung gewesen, von denen bei 
zweien ganz entsprechende grosse Héckerbildungen in den Schadel- 
knochen festgestellt wurden. Nach der in diesen Fallen in Erschei- 
nung tretenden Hyperplasie des Markes zu urteilen, regt die kon- 
genitale anaemisierende und haemolysierende Noxe bei Kindern 
auch das Knoechenmark der Schadelknochen zu_blutbildender 
Tatigkeit an, und dieser Umstand seinerseits dient, wie YLPr6 
es bei den Friihgeburten-Anaemien nachgewiesen hat, als Reiz 
fiir eine kraftigere Knochenneubildung. Da diese Knochenhécker 
vorzugsweise bei den Friihgeburten-Anaemien aufzutreten pflegen 
und als so imponierend auch bei den in Frage stehenden hae- 
molytischen Anaemien vorkommen kénnen, bei denen die anaemi- 
sierende Noxe auch schon kongenital in Wirkung getreten ist, liegt 
der Gedanke nahe, dass im Saéuglingsalter das Knochengewebe auf 
die auch in den Schadelknochen sich entwickelnde Hyperfunktion 
des Markes ausserst sensibel mit zunehmender Osteoid-Produktion 
8—45217 Acta pediatrica Vol. XX XIII 
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reagiert, und dass daher die Schiidelhécker, obgleich sie in diesen 
Fallen im selben Alter zu Tage treten wie die rachitischen Kno- 
chenveranderungen, doch nichts mit Rachitis zu tun zu haben 


brauchen. 


Zusammenfassung. 


Bei schweren anaemischen Zustanden bei Kindern trifft man 
manchmal besonders starke, héckerartige Verdickungen in den 
Schadelknochen, speziell in den Scheitelbeinen (iibertriebenes 
Caput quadratum). Ein schwerer Fall von Anaemia haemolytica 
bei einem 13-jahrigen Madchen wird genauer beschrieben.! 

Diese Knochenhécker sind — wie YuLPpP6 es bei seinen Studien 
iiber Friihgeburten dargetan hat — als Produkte einer Reaktion 
des Knochengewebes auf infolge krankhafter Blutneubildung im 
Knochenmark entstehende Reize anzusehen. 
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die typischen Héckerbildungen in den Schidelknochen und eine stark ver 
grésserte Milz, typische Coxa vara und Genu valgum. Geistig normal. Das 
Blutbild: Hgb. 34/43. Erythroz. 2,45 milj. Leukoz. 4 400. 1: 0,99. Poikelo- 
zyt. +. Anisozyt.+. Beginn der Haemolyse bei 0,68 % NaCl., komplett bei 
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ISAK JUNDELL 


1867—1945 


Am Abend des vergangenen ersten Weihnachtsfeiertages 
(25.12.1945) starb im Alter von 78 Jahren Professor emeritus 
IsAK JUNDELL in seinem Heim in Stockholm. Mit ihm erlosch eine 
Lebensflamme, die wahrend Jahrzehnten mit starkem Schein in 
unseren piadiatrischen Kreisen geleuchtet hatte. 

Isak JUNDELL hatte sich urspriinglich nicht die Kinderheil- 
kunde als Lebensziel gedacht. Die ersten Jahre nach bestande- 
nem medizinischen Examen beschaftigte er sich hauptsachlich 
mit der Bakteriologie. 1898 wurde er Dozent der inneren Medi- 
zin und 1907 Oberarzt am provisorischen Krankenhaus Stock- 
holms. 

Bereits vorher hatte sich jedoch JuNpDELLS Interesse seiner 
endgiiltigen Lebensaufgabe zugewandt. Um 1900 finden wir ihn 
als Unterarzt bei Mepin am Allgemeinen Kinderhause (Allminna 
Barnhuset), — eine Einrichtung, die spiater vor allem durch 
ihn von Grund auf umgestaltet werden sollte. Im Jahre 1905 
tauschte JUNDELL seine Dozentur der inneren Medizin gegen eine 
Dozentur der Padiatrie um. Nach weiterer Ausbildung im Aus- 
land, vor allem an FINKELSTEINS Klinik in Berlin, war JUNDELL 
geriistet, mit Erfolg den Kampf um die nach Mepin 1912 frei 
gewordene Professur der Padiatrie am Karolinischen Institut 
aufzunehmen. Er wurde 1914 zum Nachfolger Meprins und gleich- 
zeitig zum Oberarzt an »Allmanna Barnhuset» ernannt. 

Fiir JuNDELL begann jetzt eine Zeit miihevoller Arbeit, um 
bessere Unterrichtsméglichkeiten fiir die Medizinstudenten und 
auch bessere Formen fiir die soziale Kinderpflege zu schaffen. 
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Er offnete neue Wege fiir den Schutz alleinstehender Kinder und 
ihrer Miitter. Die alte Wirksamkeit von »Allmainna Barnhuset» 
wurde langsam abgewickelt. Das alte Einlésungssystem wurde 
schliesslich praktisch genommen ganz gegen eine soziale Kinder- 
pflege nach modernen Grundsiatzen ausgetauscht. Die fiir Wai- 
senkinder eingerichteten Sale leerten sich mehr und mehr, und 
es wurde Platz frei fiir die standig héher werdende Anzahl! kran- 
ker Kinder. So bekam die Anstalt mehr und mehr den Charak- 
ter eines wirklichen Kinderkrankenhauses. Als Krankenhaus 
wurde der ganze Waisenhauskomplex beim Abgang JUNDELLS von 
seiner Professur 1932 von der Stadt Stockholm itibernommen und 
der Name in »Krankenhaus Norrtull» geandert. 

JUNDELL war in allen Gebieten der Kinderheilkunde interessiert 
und aktiv. Sowohl wissenschaftliche Forschung und Unterricht 
als auch die soziale Kinderpflege lagen ihm warm am Herzen. 
Selbst ist er verschiedentlich als Forscher hervorgetreten. Aus 
der ersten Zeit stammen hauptsachlich Untersuchungen iiber eine 
Reihe Infektionskrankheiten und auf dem Gebiete der inneren 
Medizin. Erst Anfang des Jahrhunderts legt JUNDELL seine ersten 
rein padiatrischen Studien vor — die vorbildlich durchgefiihr- 
ten, grundlegenden Untersuchungen iiber die Variationen der 
Koérpertemperatur beim Saugling. Bei seinen folgenden pa- 
diatrischen Arbeiten wendet er oft die Bakteriologie als Hilfs- 
wissenschaft an. So wurden vor allem Scharlach und die Cal- 
mettevaccination Gegenstand seines Interesses. Beachtungswerte 
Einsatze hat JUNDELL auch durch seine Arbeiten iiber »Unter- 
suchungen iiber den Stoffwechsel bei der Dyspepsie und der 
alimentaren Intoxikation», iiber die Rachitis, gemischte Kost bei 
Sauglingen und mehrere andere Themen gemacht. Auch mit 
Erziehungsfragen und der Popularisierung seiner Wissenschaft 
beschaftigte er sich gern. 

Die grésste Bedeutung JUNDELLS liegt jedoch auf anderem 
Gebiet. Keiner diirfte wohl in unserem Land seit HENRIK THEODOR 
Beres Tagen so energisch und mit solehem Erfolg wie JUNDELL 
fiir die praktische Reform sowohl im piadiatrischen Unterricht 
als auch in der sozialen Kinderpflege eingetreten sein. 

Zu den grossen Verdiensten JUNDELLS gehéren auch die mit 
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Hilfe des Nordischen Hausmiitterverbandes 1923 durchgefiihr- 
ten Ausbildungskurse fiir Kinderkrankenschwestern — »Jun- 
dellare> — an »Allmainna Barnhuset». Hiermit legte JUNDELL 
den Grund zur Spezialausbildung von Kinderkrankenschwestern, 
lie jetzt der Staat iibernommen hat, und die weiterhin im gros- 
sen und ganzen nach den Richtlinien JuNDELLS gefiihrt wird. 

Ein kennzeichnender Zug bei JUNDELL war sein wacher Sinn 
fiir die Bedeutung internationaler Verbindungen zwischen den 
Kinderarzten. JUNDELL war zwar nicht unter den Griindern der 
Nordischen Padiatrischen Vereinigung; aber es war JUNDELLS 
Initiative zu verdanken, dass 1921 das zusammenhaltende Organ 
und Sprachrohr dieser Kreise nach aussen, die »Acta prdiatrica» 
entstand. Von Anfang an hat auch die Arbeit als Hauptredak- 
teur und veranwortlicher Herausgeber in seinen niemals ermiiden- 
den Hianden gelegen. 

Das Streben JUNDELLS nach Zusammenhalten und Zusammen- 
arbeit unter den Padiatrikern streckte sich doch weit iiber die 
nordischen Staaten hinaus. Als sich die Wellen der Leidenschaf- 
ten nach dem ersten Weltkriege allmihlich gelegt hatten, nahm 
JUNDELL mit den leitenden Padiatrikern der Kulturlander die Ver- 
bindung auf. Es lag ihm am Herzen, die 1912 in Paris begon- 
nene internationale padiatrische Zusammenarbeit wenn moglich 
wieder in Gang zu bringen. Mit der ihm eigenen zihen Energie 
und grossem Zielbewusstsein iiberwand er alle Hindernisse — sie 
waren nicht unbedeutend —, die sich ihm in den Weg stellten. 
So war es in erster Linie JUNDELLS Verdienst, dass die Padiatri- 
ker aller Lander zu friedlicher Zusammenarbeit auf dem zweiten 
internationalen paddiatrischen Kongress in Stockholm 1930 zu- 
sammentreffen konnten. Der Kongress wurde ein Erfolg. Es 
muss gewiss einer der stolzesten Augenblicke im Leben JUNDELLS 
gewesen sein, an der Spitze dieses gegliickten Zusammentreffens 
stehen zu kénnen. Er hatte diesen Triumph ehrlich verdient. 
Sein Name, der schon vorher in den internationalen Kreisen nicht 
unbekannt war, zog durch diesen Erfolg noch mehr Aufmerk- 
samkeit auf sich, und er nahm an den folgenden internationalen 


Kongressen als Teilnehmer einen selbstverstaindlichen Platz un- 
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Nicht selten wehten harte Winde um Isak JuNDELL. Er wurde 
wie so viele andere Bahnbrechernaturen oft ein Mann des Streites. 
Und doch liebte er Streit nicht. Seiner Natur nach war JUNDELL 
ein freundlicher und gutmiitiger Mann, anspruchslos und be- 
scheiden. Er gehérte zu den Menschen, fiir die das Wort 
Ruhe kaum existierte. Er war eine wirkliche Arbeitsnatur, vom 
Morgen bis zum Abend tiatig. Ein Hobby in des Wortes eigent- 
licher Bedeutung hatte er nicht. Die Padiatrik war und blieb 
sein bestindiges Interesse, auch nachdem das Emeritusalter seine 
Laufbahn als aktiver akademischer Lehrer beendet hatte. 

Im letzten halben Jahr wurde JuNDELL von dem Leiden, Kar- 
diosklerose beschwert, das sein Leben beenden sollte. Verschwie- 
gen, wie er in gewissem Masse iiber sich selbst war, behielt er 
auch dieses meist fiir sich. Wenige seiner Freunde ahnten, ehe 
die schwere, unheilbare Attacke einige Wochen vor seinem Tode 
kam, was er hieran trug. Bis zu den letzten Tagen kreisten seine 
Gedanken gern um die »Acta>» und den nahenden nordischen 
padiatrischen Kongress in Finnland. Aber es sollte ihm nicht 
mehr vergénnt sein, weiter mit uns zu wandern. 

Nun ist Isak JUNDELL nicht mehr. In Stille, so wie er es selbst 
gewiinscht hatte, und wie es so gut zu seinem ganzen Leben passte, 
wurde sein Sarg unter Anwesenheit der Angehdrigen, seiner 
nachsten Freunde, Schiiler und Mitarbeiter in die Erde gesenkt. 
Sein Koérper gehért dem Verginglichen. Aber das Andenken 
an den erfolgreichen Forscher, Neugestalter und den guten Men- 
schen wird in vielen dankbaren Herzen in und ausserhalb der 
Grenzen unseres Landes weiterleben. 


Requieseat in pace! 


Wilh. Wernstedt. 


FROM THE ‘EMMA’ HOSPITAL FOR SICK CHILDREN, AMSTERDAM. 
CHIEF PHYSICIAN: PROF. DR. CORNELIA DE LANGE. 


Parapneumonic bullous emphysema in infants. 
By 


Dr. ADA MIDDELHOVEN, clinical assistant at that time. 


In August 1944 a pretty, half-cast negro boy, aged six months, is 
admitted to the children’s Hospital. Two days before he had fallen 
acutely ill, with cough and dyspnoe, after some slight symptoms of an 
infection of the upper respiratory tract a few days before. The further 
history of the patient and his family is irrelevant. 

On examination the child appears to be well built and well 
nourished; he is acutey ill and dyspnoic. He always turns over on his 
right side, when lying in his cot, with his head thrown backside and 
the thorax protruding; the nostrils move in respiration. Temperature 
is 104°.9. In the lungs resonance is impaired in the upper part of the 
right side of the thorax; here breath sounds are weaker than elsewhere. 
the heart appears normal on percussion and auscultation, and further 
examination reveals no abnormalities. 

Two days later impairment of resonance is noted over the lower 
part of the right lung, with fine moist rales. The child is dyspnoie, 
but otherwise only moderately ill. During the following days the dulness 
becomes more pronounced, while breath sounds are quite weak over the 
entire right half of the thorax; laterally on the right there are resonant 
rales; the heart is not displaced. The child growing calmer, with fever 
still remaining high, resonance on the tenth day appears to be much 
more sonorous; consequently but little dulness is left. Breath sounds, 
however, are still very weak, and so is the bronchophonia over the right 
lung; in the lower lateral part on the right some moist rales and a 
pleural rub are heard. Fever does not abate on chemotherapy. The 
physical signs indicate a pneumothorax, while fever and dyspnoe still 
suggest pneumonia. A roentgenogram, taken to elucidate these observa- 
tions (photo 1.), yielded a great surprise. While the left lung appears 
to be normal, the right side of the thorax proves to be occupied by a 
large, air-containing cavity. There is some difficulty in determining the 
boundaries of the cavity; nowhere does it reach the thoracie wall. Part 
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1. Large cavity with air-fluid level, occupying the entire right half of the 

thorax and protruding into the left half. Lung tissue visible between the 

bulla on one side and the thoracic wall and the diaphragm on the othe: 
side. The organs of the mediastinum anterius are not displaced. 


of the lung is visible at the apex, laterally, and over the diaphragm, 
without there being consolidation in those regions. On the medial side 
the situation is still more complicated: near the vertebral column some 
lungtissue is visible, but this does not appear to be a collapsed lung; 
the cavity reaches far into the left part of the thorax. Heart, trachea 
and bifureation are but slightly out of place and therefore it must be 
the posterior mediastinum, that is displaced by the cavity. The cavity 
is marked by a finely traced borderline and contains a distinct air-fluid 
level, the mobility of which is demonstrated on roentgenograms with 
the child in a reclining position. A diagnosis of this finding as a partial 
pneumothorax eannot be upheld, it being hardly possible that in an 
infant pleural adhaesions at the apex and in the sinus phrenicocostalis 
could be so strong, as to resist the air pressure in this distended cavity. 
Therefore one must conclude, that the cavity is situated intrapulmonally 
and extrapleurally, which in the literature on this subject is known as 
bullous emphysema. 


This phenomenon has first been described by LAuRELL (1). 
who emphasises its importance in the interpretation of the so 
ealled ring shadows in the roentgenograms in pulmonary tuber- 
culosis. He also saw these eavities, surrounded by infiltrated 
lung tissue, in infantile pneumonia. Air-containing cavities in 
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pneumonie lungs have been frequently mentioned in the literature 
of later years. DUKEN (2) describes them in an infant aged four 
months, under the name of ’pneumatocele’, and he quotes a post 
mortem report of BurRGHARD (23) on an analogus finding. VOLL- 
MER (3) gives a description of a pneumatocele in an infant aged 
ten months, which closely resembles our ease history, with the 
exception of the air-fluid level. KLretNscumipt (4) calls these 
cavities *pseudocaverns’, and observes them in pneumonia with 
resolutio retardata; his roentgenograms of benign abscesses of 
the lung following pneumonia cannot be distinguished from 
these emphysematous bullae with air-fluid levels. Zarru (5) 
observes in a child aged seven months, suffering from recidivating 


pneumonia, the appearance, with marked dyspnoe, of an air- 


containing cavity under high pressure, the heart and mediastinum 
being displaced. Four months later all symptoms had disappeared. 
He, too, terms it a ’pneumatocele’, »geschwulstformige Luftan- 
sammlung». His roentgenograms closely resemble ours, with the 
only difference that in his case the bulla was situated in the 
mediastinum anterius and did not contain any fluid. LEREBOULLET 
et al. (6) describe a, probably parapneumoniec, air-containing 
cavity in the lower part of the lung, disappearing in two months. 
MaTHEJA (7) observes these transient cavities as complications 
of pneumonia, in two infants. In the past few years BENJAMIN & 
CHILDE (8) and Carrey (9) demonstrate longer series of patients, 
nineteen and twenty typical cases respectively, with rapidly 
disappearing cavities in pneumonie lungs, some containing fluid. 
In Holland the phenomenon has been seen in infants by E. A. 
TILLEMA (10) and by E. Meerman-Scur6per (11); the latter 
describes a child, aged six months, admitted in our hospital for 
pneumonia, of whom the roentgenograms on the tenth day show 
a eavity with air-fluid level, disappearing in one month. 
Among the case histories published with diagnoses of all 
kinds of pulmonary conditions, a goodly number are found, that 
in our opinion might be diagnosed retrospectively as pulmonary 
bullous emphysema. ScHENCK (12) sees an air-containing cavity 
in an infant, diagnosed by him as congenital cystic disease of 
the lung, disappearing completely after three months, which 
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renders his diagnosis speculative. KessEL (13) observes quickly) 
regressing cavities as complications of pneumonia, in five adults 
some of which present an air-fluid level; he gives a diagnosi 
of a putrid necrosis of the lung, and quotes some post morten 
findings of this condition. Of the latter he gives neither clinica 
nor roentgenological data so that it is impossible to identify 
these post mortem findings and the transient cavities in his 
clinical histories; his roentgenograms resemble closely those 0! 
CAFFEY. LAURELL (1) distinguishes two modifictions of bullous 
emphysema. In the first one air is pressed in the interstitium 
of the lung, which fact he demonstrated by inflation of the lung: 
of a calf; the second consists of a great number of distended 
alveoli, with destruction of the interalveolar walls; sometimes 
there is also general emphysema. Minuer (14, 15, 16) gives 
remarkable anatomical descriptions, both macroscopic and 
microscopic. The general opinion is that these cavities originaté 
by a check-valve mechanism. Thickening of the mucous membranes, 
plugs of secretion or scar formation cause a partial obstruction 
of the afferent bronchioli; this obstruction is shown anatomically 
by MILLER (16), FisHer—WaAsELs (17), and Hayasnr (18); the 
check valve mechanism is accentuated by the fact that the 
bronchioli become wider and shorter in inspiration, and longer 
and narrower in expiration (LAURELL (19), SprveK (20)). In the 
normal lung this mechanism is counterbalanced by the in- 
teralveolar pores of KouNn; these are obliterated by pneumonic 
consolidation, and thus the bullae grow more and more distended 
(CarFFEY (9)). 

That these conditions are observed almost exclusively in in- 
fants is argumented by the fact, that the lung tissue at this age 
is fragile and contains but few elastic fibres (FREEDMAN (21), 
MATHEJA (7); persistent and violent coughing suffices to cause 
a rupture of the alveolar walls (ARNELL (12)). Zarru (5) offers 
a different hypothesis; he assumes the infiltrated lung to be 
destroyed first, this destruction leading to a pulmonary abscess, 
the pus being expectorated and the resulting cavity inflated with 
air by check-valve mechanism. 

In order to preclude other possibilities of accumulation of 
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air in the thorax artificial pneumothorax, bronchographical 
application of iodized poppyseed oil and puncture might be 
resorted to. Artificial pneumothorax is advocated by KLEIN- 
scHMipt (7); he apparently did not apply it himself. The 
Americans on the contrary opine this measure contraindicated 
and indeed unnecessary if a careful X ray examination is made. 
Only one case of artificial pneumothorax is mentioned, by 
MaTHEJA, caused accidentily by puncture of the cavity, a 
roentgenogram showing the large bulla as an appendix to the 
completely collapsed lung. Bronchography, too, is rejected as a 
diagnostic measure by BENJAMIN & CHILDE (8). There are no 
applications of this diagnostic mentioned in the literature. 

If these cavities are punctured a high intracavital pressure 
is always found (DuKEN (2), Matuesa (7)). In both their cases 
the cavity rapidly disappears after this intervention (post aut 
propter). But in all the cases mentioned, the benign and 
transitory character of the condition is striking, even in eases 
of air-fluid levels. The cavity generally disappears soon before 
or after the resolution of the pneumonie consolidation. 

The character of the fluid contained in the cavity, is but 
seldom mentioned. In ScHENK’s (12) case a brownish fluid was 
expectorated from the cavity; at the post mortem of Burc- 
HARD’s (23) a small quantity of pus is found, containing 
staphylococci. 


We, too, endeavoured to puncture the cavity in our patient. A 
small quantity of pus with air is evacuated, the pus containing staphylo- 
cocci. In the two weeks following the puncture the general condition 
is stationary; breathing becomes amphorie in the right interscapular 
region; on roentgenograms (photo 2.) the cavity appears slightly reduced 
in size; the displacement of the mediastinum posterius is less marked 
and a greater part of expanded lung tissue is visible over the diaphragm; 
at the apex, however, consolidation remains. The temperature, however, 
that had dropped to normal, rises again to about 100°.4. The general 
condition gets worse. The child becomes emaciated and listless and 
appetite is lost; he appears to be chronically ill. Realising the failure 
of conservative therapy, surgical intervention is called in in order to drain 
the cavity. A thoracotomy (Dr. Harrenstein) is performed on the right 
laterally and about a hundred ce. off pus is discharged under high 
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2. The bulla has diminished in size; consolidation of the left lung 
at the apex. 


3. Immediately post operationem. Cavity partly collapsed. 
Second bulla visible. 
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4. Original bulla has disappeared. Expansion of the second one, equally 
protruding into the left part of the thorax. 


5. The drain has been removed. Further expansion of the second bulla. 


ab 
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6. There is no trace left of both cavities at the time of discharge 
from the hospital. 


pressure. The temperature after the operation immediately drops to 
normal and the general condition is very much improved; the child 
begins to play, regains his appetite and in the two weeks following the 
operation gains 600 grams in weight. 

Roentgenograms immediately following the operation (photo 3.) show 
the cavity free from fluid and partly collapsed; after four days the 
savity has roetgenologically disappeared. This roentgenogram (photo 4.), 
however, discloses the presence of a second bulla, situated distally and 
medially to the original eavity and also protruding into the left part 
of the thorax; it contains no fluid. A physical examination reveals 
hyperresonance on both sides of the spine. The general condition is 
not influenced by the presence of this new bulla. 

On a renewed examination of the other roentgenograms, we find the 
new bulla already immediately after the operation; apparently it was 
already present in a collapsed state an now expanded by the check valve 
mechanism after the counterpressure of the original bulla subsided. In 
a series of roentgenograms this new bulla can be seen diminishing in 
size, with complete disappearance four weeks after its appearance. 
Another week later the right lung has cleared up and the roentgenogram 
has become normal again (photo 6.) The child has grown a sturdy 
little fellow and has gained three pounds in weight since the operation. 


This case history demonstrates, that parapneumonic bullous 
emphysema when not complicated, is a fairly innocent condition, 
showing merely symptoms of compression ; therapeutical measures 
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are not required. Secundary infection of the fluid in the cavity 
resulting in an empyema, may cause a condition, which seriously 
affects the general health and we consider the operation to have 
been a life saving procedure in our ease. 


December 1944. 


Summary. 


The author gives the case history of a six months old infant, 
suffering from bullous emphysema as a complication of 
pneumonia, with survey of the literature on this condition. The 
child is seriously ill from a staphylocoeccic empyema originated 
in the emphysematous bulla, and makes a recovery only after 
a thoracotomy has been performed. Postoperative expansion of 
a second bulla, which disappears without having given any 
symptoms. Complete recovery. 


Résumé. 


l’Auteur présente le cas d’un enfant, agé de six mois, souffrant 
d’un emphyséme a grosse bulle solitaire, complication d’une 
pneumonie. Exposé de la litérature sur ce sujet. 1’Enfant est 
griévement malade a cause d’un infection staphylococcique de 
l’épanchement dans la cavité bulleuse. Succés prompt et re- 
marquable d’un drainage par thoracotomie. Dans la période 
postopératoire développement d’une seconde bulle non infectée, 
qui disparait sans avoir causé de symptémes. 


Zusammenfassung. 


Es wird ein Fall von bullésem Emphysem beschrieben mit 
ausserordentlich grosser Blase im Verlaufe einer Pneumonie, bei 
einem sechs Monate alten Siugling. Schwere Beeintrachtigung 
des Allgemeinzustandes durch Staphylokokkeninfektion des Ex- 
sudats in der Emphysemblase. Prompte Besserung nach opera- 
tiver Drainage. Entfaltung einer zweiten, nicht infizierten Blase, 
die symptomlos wieder verschwindet. Restitutio ad integrum. 
Literaturiibersicht. 
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FROM THE QUEEN LOUISE HOSPITAL FOR CHILDREN, COPENHAGEN. 
CHIEF: PROFESSOR OLUF ANDERSEN, M. D. 


Haemangio-endothelioma of the Liver. 


By 


AAGE VIDEBAK. 


Angio-endothelioma of the liver is a very uncommon disease, 
the literature containing reports of only about 30 cases, nearly 
half of which are children. Since the disease has not been dealt 
with earlier in Seandinavian literature, the writer below gives 
a brief description of its pathology, pathogenesis, and clinical 
features on the basis of a review of all earlier cases and one case 
of his own. 

After an oral statement in 1908 FiscHer in 1913 gave a de- 
tailed description of a tumour of the liver occurring in a man, 
aged 45. The liver was greatly enlarged, containing numerous 
dark red, indistinctly demarcated nodules which on microscopic 
examination proved to consist of blood-filled spaces, divided by 
an extremely proliferative endothelium, in places transformed 
into myelopoietic tissue. A diagnosis of multiple malignant 
hemangio-endothelioma was passed. Ever since, this description 
has served as the classic model of similar cases, although the 
total number of hemangio-endotheliomas reported to have been 
found in the liver is very low. As early as 1885, however, 
CHERVINSKY published a case occurring in a boy, 6 months of 
age, who exhibited several hepatic growths of varying size which 
according to his description no doubt must be interpreted as an 
angio-endothelioma, although no mention is made of hemopoietic 
function on the part of the endothelial cells. pe Haan (1903) 
also found numerous, cystic hemangio-endotheliomas in the liver 
of a baby, aged 1 month. LOHLEIN (1909) reported a case occur- 
ring in a 32-year-old man. The case reported by WeEEDER & 
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Austin (1912), a baby girl of 21/, months, exhibited numerous 
hepatic nodules, very reminiscent of simple hemangiomas, but 
there was a definite proliferation of endothelial cells. Unlike the 
above-mentioned cases the one described by Koruny (1912) con 
sisted of one large tumour in the cirrhotic liver of a patien:, 
aged 54. Hacuretp (1914) was the first to report metastas: 

(lymph nodes in the porta hepatis and the lungs) from t! 

numerous endotheliomas of the left hepatic lobe of a woman, ag 

43, who also displayed some cirrhosis. The case reported by Kani 

(1919), a 58-year-old man, bears a close resemblance to FIScHER’s 
case, whereas Foote (1919) was unable to demonstrate hem 

poietic function in the tumour of a baby, aged 3 months. In tl! 

cirrhotic liver of a 57-year-old man ScHLESINGER (1920) foun 
numerous nodules which turned out to be hemangio-endothelioma 

GépEL has reported numerous hemangio-endotheliomas of tl 

liver occurring in 3 patients, a baby of 3 months (1923), a mai 

aged 69 (1923) with a co-existent, marked cirrhosis, and a woman, 
aged 72 (1930); in the case of the two last-mentioned patient 
the endothelial cells in places were found to produce erythroblast 
as well as myeloid cells. In one case, a man aged 42, closely 
resembling the two last-mentioned ones, ScHONBERG (1923) found 
the blood to contain normoblasts, megaloblasts, and myelocytes 
Another case (in a 23-year-old patient) reported by the san 
author differs from those mentioned above in exhibiting only on: 
blood-forming hmmangio-endothelioma, measuring, however, no 
less than 10x 7 em in diameter. In the author’s opinion it aross 
in a cavernoma. In addition to tumours of the liver a case 
reported by SmirH in 1926 displayed hemangio-endotheliomas in 
the lymph nodes, spleen, adrenals, lungs, heart, and omentum, 
taken to represent metastases from the hepatic tumours. Unlike 
one of NEuBURGER & SINGER’s 2 patients (1927) who corresponded 
to FiscHER’s description, the case reported by BLUMBERG (1926 

failed to display blood formation. ORrzEcHOWsKI (1928) observed 
numerous hemangio-endotheliomas in the liver of a baby, aged 
2'/, months, with metastases to the skin and lungs, and DasseL 
(1928), reporting a similar ease in a 56-year-old woman found 
metastases from the liver to the spleen, one lung, the iliopsoas 


of 


a 
ac 
al 
tk 
In 
rl 
In 
( 


HEMANGIO-ENDOTHELIOMA OF THE LIVER 131 


musele, spinal column, ribs, and to the skull. Sprecet in 1929 
deseribed a globular, pedunculated hemangio-endothelioma, 15 em 
in diameter, arising in the right hepatic lobe of a 13-month-old 
baby. Presumably this case (like the majority of those mentioned 
above) had a number of other tumours in the liver, which was 
deseribed as exhibiting several grey-brown patches. GOODALE 

i930) found several hemangio-endotheliomas in a baby, 11 
months of age. Punr (1931) found metastases in the pancreas 
of a 56-year-old man. WuirTe (1933) described a typical, extremely 
polymorphous hzmangio-endothelioma containing a number of 
giant cells as well as mitoses and metastasizing to the lungs, 
panereas, and retroperitoneal lymph nodes. KuNsTaDTER’s patient 
was a baby-girl, aged 5 months. GrescuickTeR & KeasBey (1935) 
briefly mention 3 patients, aged 9 months, 2 years, and 2'/, 
years, who exhibited multiple, malignant endothelio-blastomas in 
the liver. In Howarp’s case (1936), a 3-month-old baby, the 
hepatic tumour co-existed with a small hemangioma of the colon 
and one of the skin. Karpgrev’s patient (1938), a 27-year-old 
woman, exhibited a liver containing numerous hemangio-endo- 
theliomas with myelopoiesis and erythropoiesis as well as meta- 
stases in the portal lymph nodes and one lung. The growths 
were cystic. The most recent case was reported by BEnpIcK in 
1939. The patient was a man, aged 57, who also exhibited a 
similar tumour in one lung. 

Below the writer reports an additional case of hxmangio- 
endothelioma of the liver observed at the Queen Louise Hospital 
for Children, Copenhagen: 


é, F. B., ease ree. No. 741/44. Only child of sound parents, born 
at full term and breast-fed. Hospitalized at the age of 2*/, months on 
account of constipation, pallor, and general weakness. Length 55 em, 
weight 4550 kg. The baby was pale and rather thin, but had an enlarged 
abdomen. The left external ear and the skin covering the tuberosity of 
the tibia were the sites of a superficial, cavernous hemangioma, 
measuring about 2X 3 mm. A number of lymph nodes, as large as 
rice seeds, were observed on both sides of the neck, in both axille and 
inguinal regions. Along the left border of the sternum there was a 
somewhat rough, systolic murmur. Electrocardiagram and roentgenograms 
of the heart and lungs revealed normal conditions. The skin of the 


10—45837 Acta pediatrica. Vol. XX XIII 


132 AAGE VIDEBAK 


distended abdomen was taut. There was an umbilical hernia, as lar 
as a hazel nut, and a left-sided inguinal hernia, as large as a walnut 
Increased venous pattern on the abdomen. On palpation the liver was 
enlarged, rather firm, apparently with a smooth surface and a somewhat 
blunt inferior margin, extending to a site 4—5 fingerbreadths below 
the costal border, passing the navel, and losing itself below the lef 
costal border. The lower splenic pole was about 2 fingerbreadths below 
the costal border. The clinical examination did not reveal ascites. T! 
anal sphincter was tight and the ampulla contained dry feeal matt: 

The baby gradually lost ground, it was quiet and still, unwillir 
to drink, vomited a good deal, and did not thrive. The temperature w 
subnormal, and the anemia remained marked in spite of repeated blo 
transfusions. Following an even downhill course, the baby died at tl 
age of 4 months. { 

Hemoglobin percentage was about 60, colour index about 1. Mea 
diameter of erythrocytes 6.6 y. Icterie index 13. The fragility of tl 
red cells was normal. Micro-sedimentation rate 5—7 mm. Wassermai 
test negative. Tuberculin reaction negative. Leucocytes 4 000—S 00! 
Differential count revealed 1 to 2 per cent erythroblasts, about 1 px: 
cent myelocytes. Thrombocyte count 280 000. Prothrombin time 115—9% 
bleeding time 4°/, minutes. Bone marrow (tibia): Normoblastie, dé 
finitely a somewhat reduced erythropoiesis, normal myelopoiesis. Serw 
protein 5.2 per cent, serum albumin 4.s per cent, serum globulin 0. 
per cent. : 

The stools were not acholic, and of the aspect normally encountered 
in breast-fed infants. The urine contained no albumin, sugar, urobili: 
bile pigments, aceto-acetic acid, or acetone. Microscopic examination o1 
the urine revealed nothing abnormal. 

Takata Ara test normal. Fasting blood sugar 72—79 mg per cent 
tolerance test with 1.75 g glucose per kilo body weight was followed by 
a rise in the blood sugar value to a maximum of 190 mg per cent in thi 
course of half an hour. 2’/, hours after the administration the values 
had returned to normal. 1 hour after the subcutaneous injection of * 
mg adrenaline the blood sugar reached its maximum value of 80 me 
per cent. The highest blood sugar value obtained by the subcutaneous 
administration of */. mg adrenaline was 115 mg per cent, also one hour 
after the injection. 

Repeated roentgenograms of the abdomen revealed an increasing 
shadow at the site of the liver and of the same shape, reaching at last 
to the right crest of the ilium. Besides, there was an appreciable soft 
mass in the splenic region. Roentgen examination of the entire skeletal 
system revealed normal conditions. 

Accordingly, the likelihood of hepatic cirrhosis and a primary or 
secondary tumour of the liver had to be seriously contemplated. An 
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Fig. 1. Greatly enlarged liver with numerous, grey white, umbilicate hie- 
mangio-endotheliomas. 


aspiration biopsy from the liver was now performed (K. RoOHOLM). 
Microscopic examination of the specimen (Sv. PETRI) revealed: The 
hepatie tissue is of a uniform structure, with normal staining quality. 
The cells are mostly of medium size, more rarely somewhat smaller, in 
a few cases containing fat. The glycogen content is presumably some- 
what less than normal. Slight, chronic inflammatory changes in the 
periportal area. 

Autopsy: Some ascites. The greatly enlarged liver, measuring 
18 x 10 x 6 em, is the site of numerous, extensive nodules, ranging in 
size from a few mm to 3—4 em in diameter, with even intervals. On 
the surface of the liver (Fig. 1) the nodules appear in the form of 
grey-white, umbonate structures, now distinctly, now indistinetly de- 
mareated from the hepatie tissue. On eut section (Fig. 2) the centre 
of the nodules is bluish red and the peripheral area somewhat lighter 
than the remaining, normal hepatic tissue. In some of the nodules this 
difference is not particularly marked and the pattern reminds of mosaic. 
The nodules are so densely placed that it is surprising that the hepatie 
function was not further compromised and that the biopsy specimen did 
not contain neoplastic tissue. The gross appearance of the nodules, the 
umbonate shape, and the reddish central area, suggest typical carcinoma 
metastases, but tumours which might have caused the presumed hepatie 
metastases are not demonstrable in the stomach, intestinal canal, pancreas, 
biliary ducts, lungs, adrenals, kidneys, or testes. 
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Fig. 2. Namerous, bluish red hxemangio-endotheliomas of unequal size 
the liver. 


Microscopic Examination (O. WANSCHER): The tumours present 
the liver are of a rather uniform structure and for a large part cons 
of a huge number of fairly densely placed, more or less blood-fille:! 
locules of an irregular shape and lined with endothelium, in pla 
suggesting a cavernoma and in other places hemangioma. The stroma 
forming the ground substance of the vascular elements consists of 
dense, moderately cellular, collagenic connective tissue without inflan 
matory processes, present or past hemorrhage, or necrosis. No fresh 
or past thrombosis. No signs of hematopoiesis. There is some prolifera 
tion of endothelial cells, particularly in the peripheral area of the 
neoplastic tissue, which area is of a more solid construction, less like 
a cavernoma. The stroma at this site presumably also is richer in cells 
which in places almost remind of reticulo-endothelial tissue. The 
neoplastic tissue is traversed by major branches of vessels of arterial 
as well as venous character. Besides, one frequently comes across the 
split fragments of normal biliary passages and small rows of hepatic 
cells. The surface of the tumour is somewhat irregular and indistinctly 
delimited, it seems to invade the hepatic tissue, resulting in a splitting 
and pressure atrophy of the latter. There is no connective-tissue capsule 
The hypertrophie and hyperplastic endothelial cells (respectively stroma 
cells) only exhibit extremely few bipolar mitoses, but, on the other hand, 
there were no atypical mitotie figures, no cells with large or multiple 
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nuclei, no major tenonor islet-shaped proliferation of the cells as seen 
in typical, malignant processes. 

The hepatic tissue in between the tumours is of a uniform, normal, 
lobular structure without atrophy of the hepatic cells, accumulation of 
fat, or pigmentation. Doubtful hyperemia (stasis) and a doubtful, 
diffuse inerease of the connective tissue. The periportal spaces are not 
enlarged, but in places infiltrated by round eells. The biliary ducts are 
natural. 

When regard is paid to their construction and character on the 

iole the tumours presumably are: Primary, multiple hemangio- 
dotheliomas of the liver. 


Discussion. 

Thus we have an additional case of hemangio-endothelioma of 
the liver, occurring in a boy, aged 2'/, months, dying at the age 
of 4 months. Death, no doubt, was due to inanition, the liver 
oeeupying so large a part of the abdomen, that the food con- 
stantly was rejected. The examinations in vivo mentioned above 
ruled out the diagnoses of hepatic cirrhosis, hemolytic jaundice, 
leukemia, anemia infantum pseudoleukemica, and Gierke’s 
disease. Stasis of the liver was out of the question in view of 
the slight symptoms of cardiac insufficiency. There was a con- 
siderable probability of hepatic neoplasm which, judging by its 
rapid growth, must be considered as malignant. It is true that 
a tumour of the liver seldom is encountered during childhood, 
but of course it does occur in rare cases, especially in the form of 
the primary, malignant hepatic tumour. Even in adults primary 
cancer of the liver is uncommon. Reviewing the literature up to 
1930 HERXHEIMER only found 439 cases of primary carcinoma of 
the liver. 10 per cent of the cases had occurred among children 
below 10 years of age, and 27 patients were between 10 and 20. 
Among 16565 patients passing through The Memorial Hospital 
during the period 1917—1929 Pack & LEFEvrE found only 28 
suffering from primary carcinoma of the liver, the youngest 
patient being 22 years of age. Revising the diagnosis of primary 
hepatic carcinoma in childhood STEINER in 1938 only could accept 
the diagnosis as correct in 75 out of 105 published cases. 53 per 
cent of the children had acquired the disease before 2 years of age. 

Primary sarcoma of the liver is still more uncommon than 
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Fig. 3. Irregular, blood-filled spaces, lined with endothelial cells, from the 
central part of the tumour (105 x). 


primary hepatic carcinoma, but still, the 66 cases of hepati 
sarcoma dealt with in HERXHEIMER’s publication included no less 
than 23 per cent in the age group 0—10 (against 10 per cent oi 
the carcinomas). This observation is in accordance with the genera 
rule that sarcomas are comparatively frequent in childhood. 

It is of course difficult to decide whether a tumour of the 
liver is primary or secondary, the source of the tumour, if se- 
condary, often remaining occult for a long time. In the case 
of our patient there was nothing to indicate a tumour in the 
alimentary canal, the pancreas, kidneys, or adrenal glands. The 
only findings which might have drawn attention towards the 
diagnosis: vascular new growth in the liver, were the 2 cutaneous 
hemangiomas. Skin hemangiomas, on the other hand, frequently 
are encountered as isolated phenomena. It should be kept in 


mind, however, that hemangiomas often are multiple and some- 
times metastasize (BricHanow 1899, GescuickTER & KEASBE’ 
1935, Wo.uusTetn 1931), and OrzEcHowsKI (1928) and Howarp 
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Fig. 4. The peripheral area of the growth is massive. The cells are uni- 
form, rather highly differentiated. Spread biliary passages with a well-preserved 
structure (225 xX). 


(1936) both observed skin hemangiomas co-existent with haem- 
angio-endotheliomas of the liver. The diffuse occurrence of this 
kind of tumour in the liver is to be interpreted as a multicentric 
development of new growths and not as metastases. Histo- 
genetically it is probably a question of a defect in the endo- 
thelium of the hepatic capillaries which have retained an em- 
bryonal character, resulting in a proliferation of endothelial cells, 
the formation of young fibrillar connective tissue, and (like other 
eases) the formation of erythroblasts and cells of the myeloid 
system. Maybe the tumour originated in Klupffer’s cells which 
in several places exhibited a swollen, hyperchromatic nucleus. In 


the present case too, the tumour must be considered as histo- 


logically benign, arising multicentrically on account of an endo- 
thelial defect. 

In the microscopic preparation the central area of the in- 
dividual tumours was characterized by numerous, blood-filled 
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Fig. 5. Islet of proliferative endothelial cells splitting the hepatic cells 
(580 x). 


spaces with an endothelial lining (Fig. 3). The peripheral parts 
on the whole were of a more massive construction, conveying an 
impression of uniform architecture with rather highly dif- 
ferentiated cells, respecting the spread biliary passages (Fig. 4). 
Fig. 5 shows proliferation of endothelial cells between detached 
islets of hepatic cells. There was no cirrhosis of the liver. None 
of the sections examined revealed erythroblasts or myeloid cells. 
The fact that these forms of cells still were demonstrable, though 
in slight quantities, in the circulating blood, may be due to a 
differentiation of the endothelial cells constituting some of the 
numerous, non-examined nodules, so extensive as to form the 
source of the immature blood corpuscles which, however, may 
have been of some other origin. 

Reviewing the cases of hemangio-endothelioma of the liver 
reported in the literature accessible at the moment, the writer has 
omitted the cases which are not interpretable as actual endo- 
theliomas. The cases thus collected are 32, and adding the case 
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Fig. 6. Age chart presenting 31 patients suffering from hemangio-endothe- 
lioma of the liver. 


reported by the writer the total number of patients amounts to 33. 
13 were males and 11 females, in 9 cases the sex was not given. 
‘he mean age was about 25 years. 14 of the patients were children, 
the eldest being 21/, years and the youngest 1 month of age. The 
mean age in the case of the children was 8 months. The mean 


age among the adults was about 49 years (eldest 72 years and 
youngest 23). The diagram, giving the age distribution, has two 
summits, one during infancy, and the other in the 5th decennium, 
whereas the age period 3 to 20 is tumour-free. The patients in 
the 5th decennium exhibit an age distribution similar to patients af- 
fected with, e.g. mammary gland cancer. In some way or other there 
seems to be a fundamental difference between the growths observed 
among infants and those occurring in adult patients. Apart from 
the somewhat more rapid course of the disease which seems to be 
a peculiarity of neoplastic disease in childhood, the clinical fea- 
tures of both groups hardly differ. The two groups do not either 
seem to display any histological difference in the construction of 
the tumour, but, unlike children, adult patients frequently exhibit 
cirrhosis of the liver. The histological construction of the tumours 
being exactly the same in both groups, there is no reason to 
presuppose a difference in the pathogenesis of the growth 
occurring during infancy and the one acquired in adult life. 
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In both cases, no doubt, it is a question of a defective develop- 


ment of the vascular system of the liver, originating in the en 

bryonal tissue. As far as the infant patients are concerned, the 
tumour without a doubt is congenital. In adults the tendency 
to the growth, no doubt, has been latent from embryonal life 
and presumably a factor, contingent on the age of the individua!| 
has released the development of the tumour in the adult organisi 

Cirrhosis of the liver seems to be of some significance in this 
connexion as in the development of primary careinoma of the 
liver. 

The characteristic feature of the disease is the presence o! 
numerous tumours, evenly distributed and spread almost diffuse! 
over the entire liver. ScHONBERG has, however, reported a solitary 
hepatic tumour, 10x 7 em, presumably arising in a cavernoma 
and thus possessing a special pathogenesis. SpreGeL has describe! 
a pedunculated tumour, measuring no less than 15 em in diameter, 
co-existing, however, with diffuse changes of the entire liver, 
not submitted to microscopic examination. As a rule the hepati 
growth has been marked. In G6DEL’s case (1930) the liver weighe: 
8 kg, and GoopaLe (1930) found a liver weighing 1100 g in an 
infant, aged 11 months. The growths are generally described as 
bluish red, vascular tumours, bleeding on section, and very seldom 
(DE HAAN, KarpbJIEV) cystic. DAssEL (1928) and GépEL (1930 
have each reported a case of hemangio-endothelioma, rupturing 
on the surface of the liver and resulting in a considerable peri 
toneal hemorrhage and death. When keeping in mind the vas 
cularity of the tumour, it is evident that aspiration biopsy of 
the liver is a dangerous intervention in the presence of hemangio- 
endothelioma. 

The tumour has been described as a histologically malignant 
growth (i. a. by FiscHer, KAHLE, SCHLESINGER, MILLER) presenting 
a rather motley picture with polymorphous cells, a few giant 
nuclei, numerous mitoses, and distinct vascular invasion. In such 
cases nodules of a similar construction occurring in other organs 
without a doubt may be taken to be metastases from the hepatic 
growths. In a few eases (e. gz. Howarp) the microscopic construction 
of the tumour does not reveal signs of malignancy, and extra-hepatic 
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nodules, if any, of a construction similar to the liver growth, 
therefore, should be regarded as primary, arising in the respective 
sites on account of the same endothelial defect that caused 
tumour formation in the liver. Apparently, the extra-hepatie 
tumours described in about one-third of the reported cases have 
no preferential localization. As a rule the tumours (the meta- 
stases) are situated in the lungs, where they may cause hem- 
optysis, but they have been encountered in the spleen, pancreas, 
intestine, adrenals, omentum, heart, bones, muscles, and skin as 
well. As mentioned above the simultaneous occurrence of cutaneous 
hemangioma and hremangio-endothelioma of the liver has been 
observed in 4 cases. 

In childhood as well as in adult life the disease is characterized 
by the enlargement of the liver, accompanied by a sensation, some- 
times regular pain, in the right upper quadrant. In children 
the enlarged liver gives rise to frequent vomitings. Constipation 
also seems to be an outstanding symptom, be it due to inanition 
(pseudo-constipation) or the pressure of the liver on the colon. 
Emaciation and anemia are natural consequences of this condi- 
tion. Occasionally the blood has contained erythroblasts and im- 
mature myeloid cells, presumably originating in the hemopoietic 
foci of the endothelium (ScH6NBERG). Immature blood cells have 
been encountered in the blood, even in cases irr which microscopic 
examination of the growth has failed to demonstrate hemopoietic 
function which, however, may have been present in other tumours, 
not submitted to microscopic examination. Sometimes one may 
observe jaundice as well as ascites, now and then oedema of the 
lower limbs. The moderate enlargement of the spleen, which often 
attends the disease, is caused by stasis. As mentioned above, the 
oceurrence of simple hemangiomas in the skin may give a hint 
at the diagnosis, and the presence in other organs of growths 
of a construction similar to those appearing in the liver may 
constitute a conspicuous clinical feature (hemorrhage). 

The disease always runs a fatal course, either because the 
tumour is malignant and metastasizing or, if the tumour histo- 
logically is benign, because the growths are multicentric and 
gradually involve the entire liver, for which reason the clinical 
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aspect is one of malignancy. It is impossible to form an opinio: 
of the duration of the disease. So far it has not been possible t: 
apply any form of treatment. 


Summary. 


The writer briefly reviews the earlier reports of hxemangio 
endotheliomas of the liver and adds a ease of his own, occurrin: 
in a boy, aged 2'/, months, exhibiting numerous, histological], 
benign hemangio-endotheliomas of the liver and 2 cutaneous 
hemangiomas. A discussion follows of the pathogenesis of th: 
disease in connexion with the demonstration of two summits i 
the age diagram, one in early childhood, and one in the 5th de 
cennium. Finally, the pathological and clinical features ar 
dealt with. 


References. 


BENDICK, E.: Frankf. Ztschr. f. Path. 53: 234, 1939. — BLUMBERG, A. 
Virch. Arch. 261: 82, 1926. — Bonny, J.: J. A. M. A. 56: 873, 1911. — Brit 
CHANOW, N.: Ztschr. f. Heilk. 20: 131, 1899. — CHERVINSKY: Arch. de Phy 
siolog. 6: 553, 1885. — DAssEL, A.: Frankf. Ztschr. f. Path. 36: 99, 1928 
FiscHER, B.: Frankf. Ztschr. f. Path. 12: 399, 1913. — Foorr, J.: J. A.M.A. 
73: 1042, 1919. — GESCHICKTER, C. F. & KEASBEY, L. E.: Am. Journ. Cancer. 
23: 568, 19385. — GoopDALE, R. H.: Arch. Path. 9: 528, 1930. — GODEL: 
Zentralbitt. f. allg. Path. 48: 237, 1930. — GODEL, A.: Frankf. Ztschr. f. 
Path. 29: 388, 1923. — p# HAAN, J.: Beitr. d. Path. Anat. 34: 215, 1903. 
— HACHFELD, M.: Primiirer Leberkrebs usw. Primires malignes Endotheliom 
des Leber im Bilde einer Leberzirrhose. Thesis, Halle 1914. — HERXHEIMER, 
G.: Henke Lubarsch. 5/1, 1930. Springer, Berlin. — Howarp, W. A.: Journ. 
Ped. 8: 588, 1936. — Kane: Uber ein Hiimogonien und Leukozytenerzeu- 
gendes Angiosarkom ip zirrhotischer Leber. — Thesis, Jena. 1919. — KARD- 
JIEV, B.: Frankf. Ztschr. f. Path. 57: 369, 1988. — Korany, K.: Frankf. 
Ztschr. f. Path. 10: 20, 1912. — KuNSTADTER, R. H.: Am. J. Dis. Children. 
46: 803; 1933. — LENDRoP: Hospitalstidende 8: 217, 1893. — LOHLEIN: Ver- 
handl. d. deutsch. path. Gesellsch. 13th Meeting, 1909, p. 320. — MILLER, 
J. K.: Am. Journ. Surg. 44: 458, 1939. — NEuBtURGER & SINGER: Frankf. 
Ztschr. f. Path. 35: 548, 1927. — OrzrEcHOowsKI, G.: Virch. Arch. 267: 63, 
1928. — Pack, G. T. & LEFEVRE, R. G.: Journ. of Cancer Research 14: 167, 
1930. — PunR, L.: Zeitschr. f. Krebsforsch. 34: 503, 1931. — SCHLESINGER: 
Primiares malignes Angioendotheliom in der zirrhotischen Leber. — Thesis, 


HEMANGIO-ENDOTHELIOMA OF THE LIVER 143 


Frankfurt 1920. — ScHONBERG, S.: Frankf. Ztschr. f. Path. 29: 77, 1923. — 
SviTH: Arch. Path. and Lab. Med. 1: 365, 1926. — SprIEGEL, H. A.: Arch. 
Pediatr. 46: 188, 1929. — STEINER, N. 
1038. — WeEEDER, B. 8S. & AusTIN, J. H.: A. J. Med. Sci. 143: 102, 1912. 

WHuiTE, C. S.: J. A.M. A. 101: 119, 1933. — WoLusTEIN, M.: Arch. Path. 


M.: Am. Journ. Dis. Child. 55; 807, 


(2; 562, 1931. 


FROM THE BANCK HOSPITAL, HELSINGBORG. 


Some Notes on the Mechanism of the so-called »Emo- 
tional Convulsions». 


By 
NILS LINDQUIST. 


The so-called emotional convulsions are a well-known condition 
to every pediatrician. They are a reaction which we observe in 
infancy in the really temperamental child with labile affects and 
uninhibited emotional life, perhaps especially when there are good 
prototypes in his close surroundings. The credit of differentiating 
these attacks from laryngospasms on tetanoid basis is due to 
H. NeumANN, while the term respiratory emotional convulsions 
was coined by IBrAHm™ in 1911. I have put emotional convulsions 
more or less within quotation marks, as convulsions are in fact 
rather seldom observed. The older term, suggested by NEUMANN, 
»Wegbleiben», in my opinion better corresponds to what really 
happens. The small child gets into a temper for some reason, 
often quite unimportant, it reacts on some adversity, a toy is 
taken away, it is not permitted to have its own way, or it may 
have had a fall and hurt itself. From pure rage, as it would 
seem, the child then begins to shriek violently, becomes tense, 
throws himself in the floor, and may even exert itself so much 
that it loses its breath for a moment and becomes cyanotic; it 
may become unconscious for a short while, and convulsions some- 
times set in. During these attacks clear signs of a direct deadly 
fear of suffocation can be observed, the child looks desperately 
round, waves his arms and kicks wildly during the progress of 
cyanosis. Unconsciousness sets in rather as a deliverer. 

A common explanation of the onset of unconsciousness and 
convulsions is that the child shrieks so violently and for so long 


that a hyperventilation alcalosis sets in. The hyperirritability, 
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which accompanies the alealosis, should cause the convulsions in 
children with a corresponding disposition. It will be shown below, 
however, that this explanation is not sufficient. 

As for the start of the proper attack, Ipranim is of the opinion 
that it is based on a pathological determined reflex. We all know 
that a child may provoke an attack to get his own way. If such a 
mechanism once has been put into action, the child soon loses its 
command of it, and a pathological, determined reflex develops. 
The stimulus is the emotional shrieking, and that this causes a 
convulsive innervation of the breathing musculature is connected 
with the pathological state of the nervous system of the child in 
question. — A violent scare may cause a loss of breath even in a 
normal subject. In small children a very violent shrieking may 
become convulsive in character (»loss of breath»). From such 
states, which appear massed in neuropaths, a determined reflex 
develops which precipitates a convulsive inspiratory arrest of 
respiration (sometimes with glottal cramp). So far Ipranim’s 
explanation seems to hold. 

But how shall we explain the physical background during 
the rest of the attack? Why does the child lose consciousness? — 
I have had the opportunity of witnessing a situation with »Weg- 
bleiben» during such circumstances, that it made me examine a 
bit closer how children of this type behave. This was done at 
the Children welfare centre of Halsingborg, where children in the 
first years of age are well represented. 

I had then the immediate impression that the course during 
the rest of the attack has nothing to do with hyperventilation. 
The ordinary child is observed to ery from fright or bad temper 
for any length of time without becoming in the least affected 
by it except for a heightened colour. On the other side we have 
these temperamental children, who, in their violent fits of temper, 
intend to shriek as much as they possibly can. But they do not 
i get far. As early as after a couple of shrieks or even after the 
first deep inspiration they stop short, so that they remain at 
the top of the inspiration or just after the beginning of the ex- 
piration, and the mechanism locks. They want to shriek but are 
unable to. — The question of when the respiration stops has 
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been answered in various ways. According to NEUMANN, [BRAHI, 


StreR, FINKELSTEIN, GLANZMANN, and HomBurGER the arrest 
respiration follows on the inspiration. — In Pfaundler-Schlos 
man’s manual GOrT says, however, that the child when shrieki: 
stretches the expiration so far that it sort of forgets to breat! 
at the right moment and thus comes in some way »hinter d 
Atem». The same explanation is also given by PEIPER, wl 
according to his own words after many years of experimen: 
finally succeeded in registering the movements of the diaphrag: 
during the attack in an 8-month-old infant, who finished off tl 
attack with a deep inspiration. 

These varying data mainly indicate that the point of tim 
in question is not absolutely fixed in relation to inspiration « 
expiration. G6rr’s theory cannot be considered to cover all cases 
however. Some instances have been described where the childre 
did not have time to begin shrieking (i.e. they had no time fo 
an expiration) but only made a deep inspiration when the affec 
put a stop to the sequel. 

What may happen afterwards is seen from the following case 

It concerns a small girl, not quite two years old (an only child 
who had become unconscious several times earlier in connection 
with outbreaks of temper. At the examination, which was per 
formed in connection with a visit to the home, the child would 
not sit still on her mother’s lap, and when the mother took a 
steady grip on her just as I was listening to her heart, the child 
got one of her usual outbreaks, shrieked a couple of times, stopped 
up after a deep inspiration, then became first red, and soon 
afterwards blue-cyanotic. When the cyanosis set in, the rate of 
the heart slowed up and ceased suddenly and completely for the 
auscultation: no sounds were heard from the heart. In direct 
connection with this, the child became pale and sank together 
unconscious but without any convulsions. The time was controlled 
on a wrist watch with the stetoscope on her heart, and after about 
12 see. the heart beats could be heard again. The rate then 
accelerated very rapidly in connection with the child’s waking up 
and beginning to ery »ordinarily>. 

At the Child Welfare Centre I have, during the last 6 months, 
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had the opportunity of controlling the heart rate of 10 children 
in affect. None of these cases progressed as far as unconsciousness, 
however, before the child so to speak got loose and began to ery. 
In all cases a marked decrease of the heart rate was found, 
however; in 7 of the 10 cases to about 40 or less. 5 of the 
children got as far as a real blue cyanosis, all of them showed a 
very low heart rate, below 40 (in one ease the action of the 
heart had practically ceased for the auscultation). In 3 eases 
where the heart rate fell to between 60 and 70 during the arrest 
of respiration it rose immediately to about 180—200 when the 
children began to ery again. 

The phenomenon might be explained in the following way: 
the child performs a regular or modified Valsalva’s experiment. 
It tries to expire after a preceding deep inspiration, at which 
the intrathoracic pressure rises. This greatly increased pressure 
exerts a determining influence on the circulation. 

It is as good as proved that the shadow of the normal heart 
diminishes continuously during a continued Valsalva’s experi- 
ment, which, as has been stated, is caused by a real diminution 
of the heart when it is pressed empty. MosLer and KretscHMER 
(1924) were able to demonstrate, that the shadow of the heart 
diminishes sooner in children, so that their heart may be empty 
already after 3—4 heart beats. The heart muscle in children is, 
as we know, much less constant as regards shape than that of 
adults. — This diminution of the heart during Valsalva’s experi- 
ment acts to the same extent on all four chambers of the heart 
(NoLTE 1934, 1937). Valsalva’s experiment has also been labelled 
the only method of emptying the heart in man. 

The output of the heart stroke volume decreases more and 
more during Valsalva’s experiment, and may fall to 0. Mosier 
and KRETSCHMER (1924) have investigated the blood pressure in 
children during Valsalva’s experiment, and were able to prove, 
that this had fallen to 0 only a few heartbeats after the beginning 
of the experiment. Grimes found that the blood pressure always 
falls to 0 during the experiment. By measuring the rate of the 


pulse wave some investigators were able to draw the conclusion 
that the circulation can be quite suspended in the region, which 
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is exposed to the pressure. It has also been observed that, durin 
a regularly performed Valsalva’s experiment, the pulse disappears 
completely ‘in the radial artery. The heart beats empty. 
children it is sufficient with a pressure for 5—12 see. to obta 
suspension of the pulse in the radial artery (MosLER a) 
KRETSCHMER, 1924). According to electrocardiographic investig 
tions this need not imply that the heart ceases to beat (Biira: 
1921). 

As for the pulse rate the findings do no correspond complete! 
It seems as if both tachycardia and bradycardia might occu 
As far as I know, no investigations in this respect have be 
performed on children. — By examining the capillaries micr 
seopically Bireer (1925) found that a considerable slowing u 
of the blood stream in the capillary vessels soon sets in. It h: 
further been proved roentgenologically that the pulmonary are: 
grow lighter during the pressure, which has been interpreted : 
a beginning emptiness of blood in the pulmonary capillaries. 

As mentioned above, electrocardiograms at Valsalva’s exper 
ment have shown that the contractions of the heart may continu 
although the pulse cannot be felt any longer (Biircer). In 
great material of electrocardiograms of sound subjects performin: 
Valsalva’s experiment, Borst (1935) found disturbments in mor 
than 20 % of the investigated subjects, extra systoles, auricula: 
blocking, disturbed leads, and changes of the origin of th 
stimulus. The auricular block, which occurs only in the presso1 
phase, causes an insufficient filling of the extrathoracic blooc| 
vessels and may in this way cause an anaemia of the brain wit! 
an ensuing loss of consciousness and even epileptiform convul- 
sions as a consequence of the onsetting anoxaemia. In connection 
with Valsalva’s experiments it has also been possible to prove 
electrocardiographically a definite arrest of the action of the 
heart for up to 24 see. Sudden death from acute over-exertion 
has by some authors been explained in this way. Biiracer (1925 
therefore tries to dissuade such people from heavy exertions the 
peripheral pulse of whom disappears rapidly during a pressure. 
He further suggests a possible connection between the influence 
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of Valsalva’s experiment on the circulation and accidents at diving 
or swimming under the water. 

Unfortunately I cannot offer any objectively registered cases 
of » Wegbleiben» to demonstrate the action of the heart and the 
pulse during the affect. The nature of the affect implies that 
it must be due entirely to chance if one succeeds in such a re- 
gistering. Attempts have been made to register the heart electro- 
eardiographically during such a fit of temper. But quite special 
circumstances must be at hand to precipitate such an attack, and 
they do certainly not set in on demand. We made attempts with an 
exiremely labile child of 4 years, who was sent to hospital to be ob- 
served on account of frequent attacks, which were found to be typical 
instanees of »Wegbleiben». During his stay here it was simply 
impossible to get him into an affect-bound state. He did not react, 
when we put him into the electrocardiograph apparatus, we took 
a blood test in his arm vein without any protests, we brought his 
mother, whom he had not seen for a week, into the room, but 
he did not move a muscle. We had the very strong impression 
that only chance may make it possible to obtain an electrocardio- 
gram in these typical affect states. It is quite sufficiently diffi- 
cult to have the stetoscope at hand at the very moment the attack 
sets in; the whole thing is over fairly quickly. In this connection 
I should like to point out, that the figures for the pulse rate, 
given above, must be regarded as approximate. 

I should like to suggest, however, that the course of these 
affect states and that of Valsalva’s experiment present so many 
similarities that we are entitled to suggest — even without any 
objectively registered proofs — that quite comparable mechanisms 
may be at work in both cases, and that a pressure on the heart 
to emptiness together with a stopped-up circulation may explain 
the onset of unconsciousness and the convulsions which sometimes 
appear in that affect state which has been called »Wegbleiben». 
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FROM THE ROENTGEN DEPT. (CHIEF: P. NATVIG) AND THE OBSTETRIC 
pEP?. (CHIEF: DR. S. KJELLAND MORDRE), DRAMMEN HOSPITAL, NORWAY. 


Atresia oesophagi congenita with oesophago-tracheal 
Fistule. 


By 


P. M. KJELLAND. 


Congenital malformations of the oesophagus are probably 
more common than has hitherto been recognized. It is possible 
that many infant deaths which have been ascribed to traumata 
during delivery are due to an undiagnosed congenital oesophago- 
tracheal fistule. 

According to Strong and Cummins the following develop- 
mental anomalies are found in the oesophagus: 

Total: Stenoses, total atresia, completely lacking anlage, double 
anlage. 

Partial: Stenoses (solitary or multiple), atresia (either in a 
limited region or as a result of a fold or membrane formation), 
partially lacking anlage, fistule formation to the trachea or the 
main bronchus (either with an otherwise normal oesophagus or 
with a perpendicular oesophagus), double anlage in a limited area, 
diverticula, cysts. 

Of these, fistule formation to the trachea or the main 
bronchus is the most frequent. Mackenzie compiled 62 cases, 66 % 
of which had oe.-tr. fistules, Hacker and Lotheissen 223 (77 % 
with oe.-tr. fistules), Rosenthal (1931) 255 cases (84% with 
oe.-tr. fistules). Since then 7 additional cases have been reported. 


The clinical picture varies but little from case to case. Sometimes 
nothing is noticed on the first day. A flow of foamy saliva is often 
the first clinical observation. Attempts to administer nourishment lead 
to regurgitation through the nose and mouth. Difficulties in respiration 
arise partly because the upper air passages are filled with the liquid 
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nourishment, partly because the bloated upper oesophagus sae pre: 
against the trachea (Selander). The child ceases to drink, its gla 
becomes fixed and staring, cyanosis and coughing oceur. Drowning 1i:\ 
result at this point, but the fluid is usually drained through the fist 
There is loss of weight and dessication. The fontanelle becomes insunk 
the skin dry and parchment-like. The epigastrium swells up, especi: 
in eases of oe.-tr. fistules. Meconium is excreted per rectum the f 
few days, later the feces consist of gall-colored slime (hunger fec« 
The vomit may contain meconium, in which may be seen lanugo h: 
and epithelial remains from the swallowed embryonic fluid. The t 
perature may rise as death is near as in inanition and lung complicatio 
According to Hirsch in 66 eases death occurred in: 


15 the Ist day, 

18 2nd, 

13 3rd, 
4th, 
5th, 
7th, 
8th, 
9th, 
10th, 
11th, 
12th, 13th and 14th days. 


5 were stillborn. 


Case history: 

Born 10/1-43. Normal delivery. Weight at birth 2160 g. Lengt! 
47 em. 12/1 5 vomitings. Constant regurgitation when fed with accon 
panying cyanosis. Abdomen swollen. Subsequently daily vomiting. Dry 
lips. Loss of weight and dessication. Roentgen examination with bariun 
sulphate suspension 14/1: oesophagus has a blind end at the level of the 
4th thoracic vertebra. The cul-de-sac is half moon shaped at its lowe 
limit. The ventricle and intestine extended with air, indicating com 
munication between the air passages and the digestive tract (Fig. 1). 

The child lived for 5 days. 

Autopsy: The organs of the chest and throat were removed in toto. 
The cul-de-sac of the upper oesophagus was 7 em in length measured 
from the root of the tongue and was about the size of a little fingertip. 
The lower part of the oesophagus where the cardia was barely visible 
was 3 em in length and about the thickness of a pencil. It pointed 
conically upward with transition to the oe.-tr. fistule, which ended in 
the bifureation. The fistule could be passed by a knobbed probe. There 
were small, hypostatie broncho-pneumonie foci in the left lung (Fig. 2). 


ATRESIA OESOPHAGI CONGENITA 


Fig. 1. Upper oesophagus cul-de-sac filled with contrast. Stomach and intes- 
tine extended with air. 


Histological examination: Sections from the upper cul-de-sac and 
the lower part of the oesophagus revealed a many-layered squamous 
epithelium and bundles of cross-striated muscle fibres, from the oe.-tr. 
fistule partly many-layered epithelium, partly many-layered cylinder 
epithelium and irregularly arranged, slime-producing gland alveoli (sa- 
livary glands). On the whole the picture in this region resembled the 
situation in the trachea. 
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Fig. 2. The preparation seen from behind. a cul-de-sac of the upper oesophagus, 
b oe.-tr. fistule with even transition to the lower part of the oesophagus. 


Post mortem, after binding of the duodenum, the stomach and its 
afferent passages were filled with a suspension of barium sulphate, so 
that the lower part of the oesophagus, the oe.-tr. fistule with its outlet 
in the bifurcation, and the air passages were clearly visible on the 
roentgen picture. The upper cul-de-sac was filled from the introitus 
laryngis (Fig. 3). 


The oesophagus and the trachea develop from the anterior 
intestine. In embryos of 3—4 mm in length there is a longi- 
tudinal furrow which shapes the 0-formed lumen of the anterior 
intestine to an hourglass form. Gradually the folds on the inside 
come in contact with each other and finally grow together. Just be- 
fore the formation of this fold the first lung anlage arises as 
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Fig. 3. The stomach, the lower part of the oesophagus, the oe.-tr. fistule, 
the air passages and the upper oesophagus cul-de-sac filled with contrast. 
The fistule has its outlet in the bifurcation. 


two diverticulum-like sacs anteriorly. Thus two lumens arise, one 
posterior in connection with the anterior intestine, and one an- 
teriorly which has a blind end. At the end of the 1st embryonic 
month the narrowing off ceases in a cranial direction where there 
is communication between the respirational and digestive tracts, 
later the introitus laryngis. 

However the anomaly must be regarded in connection with 
the frequent multiple defects seen in these children. Thus in 94 
cases Plass found that 59 had other anomalies, usually atresia 
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ani (24 cases). An incomplete separation of the oe.-tr. is th: 
fore not sufficient explanation. Attempts to explain the anom 
on the basis of lacking canalization of an embryonically norma] 
atresia or by pressure from the surroundings (vessels, heart) 
difficult to accept. Rosenthal’s assumption of an inferior devel 
mental capacity is more acceptable (embryoplasmatic displas 
although the mechanical explanation which is represented by 
lacking division of the anterior intestine must be of considera 
sign'ficanee, and especially of great descriptive value. 


The prognosis is poor. Operation may prolong life some days 
weeks. Gastrostomy alone is contra-indicated because of regurgitat 
through the fistule, it should be combined with a closing of the ear 
end of the stomach. Jejunostomy has also been tried. 


Summary. 


Report of a case of congenital atresia of the oesophagus. ‘I 
upper part of the oesophagus ended in a cul-de-sae¢ at a level wi 
the 4th thoracic vertebra. From the lower part of the oesophagiis 
a fistule led to the bifurcation. As a result of this the digesti 
tract was filled with air. 


Résumé. 

Rapport d’un cas d’atrésie congénitale de l’oesophage. I. 
partie supérieure de l’esophage se terminait en cul-de-sae a |!a 
hauteur de la 4 iéme vertébre dorsale. De la partie inférieure de 
l’oesophage, partait un canal fistuleux qui allait jusqu’a |a 
bifurcation. A cause de cette fistule, le tube gigestif était fort 
ment gonflé d’air. 


Zusammenfassung. 

Beschreibung eines Falles von angeborener Atresi des Spei- 
serohres. Der obere Teil des Speiserohres endete mit einem »eul- 
de-sac» auf der Hohe des 4. Thoracalwirbels. Von dem unteren 
Teil des Speiserohres fiihrte eine Fistel zu der Bifurcation. Da- 
durch wurde der Digestionstractus mit Luft gefiillt. 


ATRESIA OESOPHAGI CONGENITA 
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FROM THE CHILDREN’S WARD OF THE COUNTY HOSPITAL, BORA 
(HEAD: B. SODERLING M.D.), AND THE SAMARITEN CHILDREN’S Hos 
PITAL, STOCKHOLM (HEAD: DOCENT N. MALMBERG). 


Contribution to the Literature on Thermo-regulation. 


With special reference to two infants with deformity 
of the brain. 


By 


S. URWITZ. 


In the children’s wards at the Boras County Hospital ther 
has recently been encountered a most unusual case of hydroce 
phalus in which there were interesting vegetative signs relativ: 
to temperature regulation, metabolism, and circulation. The re 
gulation of these processes by the brain was completely suspended 
The normal method by which these particular processes is regulated 
is well known, but a brief recapitulation would not, perhaps, 
be out of place here. Another case displaying suspension of th¢ 
ability to regulate temperature has been treated at the Samariten 
Children’s Hospital in Stockholm. 

In experiments on animals, it has been found that to separate 
the spinal medulla from the rest of the central nervous system 
by severing the marrow in the topmost segment of the neck re 
sults in total paralysis of all the skeletal muscles except those 
of the face, which are innervated from the brain. In addition, 
the respiratory muscles become paralyzed unless the cut is made 
below the third or fourth cervical segment where the phrenic 
nerve originates. Complete anesthesia also develops. Among other 
important consequences may be mentioned the production of a 
poikilothermic state; the body temperature drops, and if pre- 
cautionary measures are not taken the body assumes the tem- 
perature of the environment. There also occur a number of other 
signs relative to respiration and circulation. In common with 
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the other features they make it impossible for the animal to 
survive. 

On the other hand, if the central nervous system is divided 
through the superior corpora quadrigemina the animal thus de- 
cerebrated can survive. It lives wholly under the influence of 
the spinal marrow, the cerebellum, and the brain stem without 
the central ganglia. The first-mentioned case of hydrocephalus 
vas an almost perfect example of this type of severance. Never- 
theless, the infant lived for several months, and in all probability 
ould have continued to live for a long time through the applica- 
tion of a few simple measures such as a hotwater bottle and 
oceasional paracentesis for the removal of cerebrospinal fluid. 

A decerebrated animal seems to lie in a stupor. It lacks 
conscious motor and sensory functions and thus does not react 
to its environment. It breathes, however, and it is also capable 
of adapting its breathing to the demands of the moment. Further, 
the blood pressure and the minute volume are normal. On the 
other hand, the power to regulate the temperature is entirely 
absent. The animal gradually adapts itself to the temperature 
of the environment and dies if this is too low. The lower borderline 
temperature for dogs and cats is +27° C. Human beings can 
survive after having been down to +20° C. for a short time. 
The latter fact has been established in persons suffering from 
exposure.' I have been unable to find any other statement re- 
garding the minimum figure for chronic hypothermia. The 
present case possibly furnishes an answer on that point. 

It is obviously impossible for a decerebrated animal to take 
food unaided. The whole condition has been compared to that 
existing in narcosis, where heat regulation is also disturbed to a 
considerable extent. 

The above-mentioned severance of the central nervous system 
leads to loss of the heat-regulating capacity. Severance of the 
brain further up is hardly possible to carry out, but both by 
the experimental method and in clinical examinations (slow- 
growing tumors) it has been established that the temperature 


1 In the mentally deficient a temperature of 29—31° C. has been re- 
corded over a period of up to one week. (Dedichen, Orsberg.) 


S. URWITZ 


Fig. 1. The sympathetic nervous system. (From Rein, H. Physiologie des 
Menschen.) 


sense is situated in the hypothalamus, where centers controlling 
water metabolism and vasomotor functions are also to be found. 
Animals with no cerebrum are known to possess the power to 
keep their body temperature normal. In man, when a temperature 
center deteriorates gradually other parts of: the brain may pos- 
sibly take over its role. 

As may be seen from the figure, the temperature is regulated 
not only from the central nerves. The part marked with double 
lines shows the gray substance in the lower part of the walls 
and the floor of the third ventricle together with the aqueduct; 
in other words, the subthalamus and the hypothalamus. It is 
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from here that the central heat regulation takes place. In addi- 
tion it is usual to speak of a chemical and a physical heat re- 
guiation. The chemical process consists in an active production 
of heat through oxidation in the entire muscular system, the liver, 
and other organs. Thus, the blood in the renal veins is 0.1 degrees 
warmer than the aortal blood, while the venous blood in the 
liver ean be a few degrees warmer, due to the specifically dynamic 
action of the food, through which warmth is liberated to the 
organism. Shivering is an extreme example of the heat produc- 
tion of the muscles. The physical heat regulation functions 
through the circulation, water storage, and respiration, as for 
example, through the regulation of the blood flow in the skin, 
sweating contra goose flesh, and dyspnea during exertion, the 
latter being also one way in which the body liberates heat. As 
an illustration of the heat-regulating property of the superficial 
circulation it can be mentioned that if fomentations are laid 
direct on the skin and kept for a long period at 50° C. the tem- 
perature at a depth of 6—8 mm only rises 2—3° C. It is thus 
quite impossible, for instance, to supply heat to the abdominal 
organs by this means. The effect which is nevertheless obtained 
is believed to be due to a viscero-cutaneous reflex. 


On Aug. 9, 1944, a one day old boy was transferred from the 
maternity wards to the children’s department at the Boras Hospital, 
because the day after birth he appeared listless and sickly. He did 
not suck the breast. The mother was an unmarried primipara and the 
report from the maternity clinic was that she seemed to show no parti- 
cular interest in her child. She also appeared to be slightly mentally 
defective. The birth had been normal. 

The infant had weighed 2560 g at birth, or slightly more than 
the weight regarded, on the basis of statistics, as indicative of con- 
genital debility. He had been born seven weeks before term. According 
to the reports he seemed lively on the first day of life, was a good 
color, and had a strong ery. The circumference of the head was 36 em. 

On admission to the children’s ward 24 hours after birth his skin 
was normal in color. His ery was weak. There was slight edema on 
the backs of his hands. No abnormal signs were obtained from the 
internal organs. On Aug. 10 petechial hemorrhage was observed on the 
left thigh and the right shoulder. The same day an unusual and dis- 
turbing reaction occurred. When blood was being withdrawn for a 
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prothrombin determination the usual warm foot-bath was given, the 
temperature of the water being controlled by the nurse (in this case 
the head nurse of the ward), who held her hand in the water. The 
temperature was estimated to be 42° C. The foot-bath, which was 
continued for five minutes, did not have the desired effect; only 
infinitesimal amount of blood was obtained. One hour after the fo 
bath several blisters appeared on the toes. The following day the ski: 
on his feet and legs, up to a sharply defined line 2 em above the malle: 
was bright red, with a cyanotic tinge. On his feet there were now 
number of pea-sized, serous blisters as well as remains of similar blist 
The outer phalanges of the toes were strongly cyanotic. Later in tiie 
day the feet began to swell. These skin lesions gradually took on | 
appearance of those seen in third degree burns and frost-bite. T 
end result was necrosis and loss of the terminal phalanx of the seco 
toe on the left foot and also of the tips of all the other toes, which 
lost their nails. 

On Sept. 4, he was discharged, after having shown a normal ga 
in weight and a normal temperature during his entire stay at the war. 
He was slightly anemic but he was lively, and was being reared solk 
on the breast. His skull and internal organs were normal. A diagnosis 
of Raynaud’s disease (?) and congenital debility was made. 

On Oct. 23, at the age of 2*/. months, he was brought to the ou 
patient service, and was reported to have been well, increased to 4000 g, 
and caused no anxiety until Oct. 20. He had then suddenly turned »as 
cold as ice», although no difference had been made in his habits. When 
examined, he was found to be slightly listless, but he was a good color. 
His temperature was 36.2° C. and his skin was doughily edematous. 

From that time onwards he needed a hotwater bottle, but no other 
abnormalities were observed. After a while, a high degree of craniotabes 
developed and his head began to increase rapidly in size. He was there 
fore admitted to the hospital for observation on Dee. 9. He was found 
to be in good physical condition, weighing at 4 months old almost 6 kg. 
His skin was normal in color. He was mentally backward, could not balance 
his head and did not follow objects with his eyes. The circumference 
of his head was 46 em as compared with the normal maximum figure 
of 40 em. With regard to the skeleton it is recorded that there was 
maximal ecraniotabes over all the bones of the skull except the occipital 
bone and the lower part of the frontal bone. The bones were so soft 
that they did not give the impression of being bone at all. The entire 
ealotte felt like parchment. 

With a view to making further investigations (blood calcium, and 
so on) a sinus puncture in the fontanelle was tried but was unsuccessful. 
All that was obtained was fluid at high pressure. An encephalographic 
examination was attempted with the usual neck puncture but only a 
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Chart 1. Temperature and weight in case 1. 


small amount of very bloody fluid could be withdrawn, and the experi- 
ment was therefore discontinued. Two days later a lumbar puncture 
and a neck puncture were done but the results were again negative. 
Immediately after this, a puncture into the fontanelle was undertaken, 
60 ee. of clear fluid being withdrawn and a corresponding amount of 
air injected. Thus, there must have existed an absolute obstruction 
between the cavities of the brain and the lumbar part of the canal. Roent- 
gen examination (Hagberg) revealed enormous dilatation of the lateral 
ventricles and a small third ventricle. There appeared to be very little 
brain substance left. The roentgenologie diagnosis was internal and ex- 
ternal hydrocephalus. 

In view of the roentgen findings it was decided to withdraw the 
hotwater bottle. Even if the child were to survive there was no chance 
of saving the brain. The water bottle was withdrawn on Dec. 15, and 
his temperature gradually dropped. On Dee. 18 it was 31° C., and it 
subsequently never rose beyond this. His general condition was still 
good, however. His listlessness increased and he became more and more 
diffieult to feed. Nevertheless, he continued to gain well because of the 
retarded metabolism. 

An attempt was made to measure the metabolic rate but the result 
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was unsatisfactory owing to lack of equipment. An electrocardiogram 
showed an unusually long interval between the QRS complexes and the 
T waves; thus, the same abnormality as is seen in spasmophilia. Th 
Wassermann reaction in the mother was negative. All the blood coun 

carried out yielded normal values. Unfortunately, only blood counts by 
microdetermination could be made. The sedimentation rate (microdeter- 
mination) dropped from 40 mm to 16 mm per hour. On Dee. 28, another 
encephalogram was made, 100 ee. of fluid being tapped. The flui 

showed the same conditions as before. The next day, he had petechia 
hemorrhage all over his body, was more listless than ever, and died th: 
same evening. 

At autopsy, the skull was found to be literally filled with fluid 
and contained only rudiments of a brain (fig. 2). Pathologico-anatom 
diagnosis (Reuterwall and Hansson). As regards the gross appearances 
it is reported that there was a fairly high degree of internal hydro- 
cephalus embracing both the lateral ventricles and the third ventric] 
The midbrain was relatively large; in section it seemed to be almo 
egg-shaped owing to the fact that the cerebral peduncles were mn 
apparent. The aqueduct of Sylvius was not visible to the naked eye i 
the apparently gliomatous tissue. The fourth ventricle was of normal 
width and configuration; its fourth recess seemed blind. Microscopi 
appearances: In sections from the midbrain, taken at the site of the 
aqueduct of Sylvius, a number of gland-like lumen formations lined 
with ependymal cells were observed. Fairly wide-spread gliomatosis wa: 
present. Both in the midbrain and in sections from the reduced substance 
in the hemispheres there were fairly pronounced inflammatory lesions in 
the form of round cell layers around the vessels and diffuse infiltration 
of round eell and fibroblastic elements. Immediately adjoining th 
fourth ventricle there were collections of calcium deposits in the paren 
chyma. In the choroid plexuses the connective tissue was somewhat 
increased, the capillaries were distended with blood and there was a 
moderate degree of diffuse round cell infiltration. In places, there were 
macrophages containing hemosiderin, and calcium deposits were also 
present. The soft membranes were fairly extensively infiltrated with 
round e¢ells and slightly fibrotic. No micro-organisms could be observed 
in the Gram-stained sections. Nor was there anything to indicate specific 
inflammation. It was not possible to decide with certainty whether the 
changes observed in the mesencephalon — »splitting-up» of the aqueduct 
of Sylvius, and gliomatosis — were an actual deformity or whether they 
had arisen as a consequence of the inflammatory lesions. Judging from 
the findings, the former possibility seemed the more likely one. The 
diagnosis made was meningo-encephalitis of non-specific type, internal 
hydrocephalus embracing both the lateral ventricles and the third ventricle, 
and malformation of the midbrain. 
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Fig. 2. Case 1. a) The brain in situ. 


b) The brain opened up. 


Thus, in this infant, there was an obstruction between the 
ventricles and the lumbar part of the canal, causing among other 
things destruction of the heat centers. As is well known, a vaso- 
motor center is believed to exist in close proximity to the heat 
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center. There seems good reason to assume that the explanati 
of the vasoconstrictory effect and the gangrene in the toes whi 
occurred as a result of the warm foot-bath is to be sought in ¢ 
lesion in the central regions of the brain. The gain in weight 
in all probability due to the retarded metabolism, but it mig’: 
also be connected with the fact that the center for water me 
bolism is situated in the corresponding part of the brain. 

The case might be described as a physiologic experiment 
Nature on.a decerebrated human being, and it demonstrates t] 
the vital processes can proceed normally at a temperature 
31° C., at least for as long as 14 days. 


The other case in which the power to regulate temperature v 
suspended was a girl aged one month at the time of her admission 
the Samariten Children’s Hospital. She had weighed 2900 g at bir 
and was the second child of a healthy, 26 year old mother. The bi 
had been completely normal. During the infant’s stay at the matern 
hospital, where the temperature had remained almost continuously 
35.6° C., nothing unusual had been observed, but after her arrival hone 
her temperature was abnormally low. On Apr. 3, 1945, her temperatu 
was 35.2° C. and on the morning of admission no temperature at 
was recorded, despite the fact that she appeared to have a cold. S! 
had thrown up the whole of the 6 o’clock meal and at the 10 o’clock 
meal refused the breast. On admission her temperature was 33.2° ( 
and she seemed listless. During the examination she cried continuously. 
She was pale and fairly thin, and the turgor was slightly decreased. 
Her weight was 3500 g. Her palate was slightly inflamed. The anterio 
fontanelle felt tense, bulged slightly, and measured three fingertips 
in width. It extended in a sagittal direction to the middle of the fore 
head and laterally down to the same level. The sagittal suture showed 
a diastasis of 0.s—1l.o em. The posterior fontanelle measured not quite 
two fingertips in width. The cireumference of the head, which had been 
32 em when she was at the maternity hospital, was now 38.5 em. A 
lumbar puncture yielded blood-tinged fluid showing strong protein reac 
tions; there were 27 cells, chiefly lymphocytes, and 1300 fresh red 
blood corpuscles per cubic mm. The initial pressure was 170 mm H.O. 
The prothrombin index was normal. During the stay in hospital she 
had two hotwater bottles in the bed and a radiator in the room but the 
temperature pendulated between 35° and 39° C. (chart 2). During the 
first days in hospital she vomited repeatedly and had ugly-looking 
stools. It was not until Apr. 11 that the stools became normal and 
after that the vomiting also ceased. Her weight rose from 3500 g, on 
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Chart 2. Temperature in case 2. 


he day of admission, to 4040 on May 4, but she had to be fed with 
, eatheter the whole time as she was too listless to suck. During this 
month her head increased only 1 em in circumference and her general 
condition remained the same as it had been on admission. Ventricular 
puneture was done twice and on both occasions the fluid obtained was 
lemon-yellow, with strong protein reactions and about 50 cells. She died 
on May 6, apparently from pneumonia. 

Autopsy revealed a skull of normal size but the anterior fontanelle 
was perhaps slightly larger than normal. The inner surface of the dura 
mater was smooth, damp, and glistening, the fine membranes were thin 
and transparent with no fluid in the spaces. Here and there, there were 
small yellowish, turbid and firm areas in the outermost parts of the 
cerebral cortex at the base of the brain. The lateral ventricles were 
considerably dilated and full of a clear lemon-yellow fluid. Large firm, 
yellowish and opaque areas were scattered through the walls of the 
lateral ventricles. The upper part of the medulla oblongata had assumed 
a club-shaped appearance. Microscopie examination (Wahlgren) revealed 
large collections of inflammatory cells, chiefly lymphocytes, around the 
vessels in the parts of the brain examined. In the brain tissue also, 
there were many large areas where the tissue was riddled with inflam- 
matory cells, mainly lymphocytes. No signs of tumor were observed. 
Pathologico-anatomic diagnosis: Severe, acute encephalitis. 


In this second case also, there was hydrocephalus and a lesion 
in the medulla oblongata, the upper part of which showed a 
club-like elevation. In all probability also, the thermotaxie center 
in the hypothalamus had been destroyed as a result of these two 
abnormalities, and in addition we have encephalitis, which was 
observed in the first case also. Thus, in both cases, there was 
complete suspension of the temperature-regulating power in con- 
nection with cerebral changes demonstrable both macroscopically 
and microscopically. 
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Summary. 


A report is made on two infants with hydrocephalus in wh 
the temperature-regulating capacity was suspended. In one 
them, gangrene in the tips of the toes developed after a warm 
foot-bath. When no externai heat was supplied this infant assume 
a temperature of 31° C. and at the same time increased noticeab!y 
in weight. In the other infant, which received a constant sup} 
of extra warmth, the temperature ranged between 35° and 39 
without any signs of infection appearing. In both instan 
postmortem examination revealed the presence of meningo-en: 
phalitis embracing, among other parts, the midbrain. 
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FROM MRS. C. HERMANSEN’S NURSING HOME. THE COPENHAGEN MUNI- 
CIPAL PEDIATRIC DEPARTMENT, MARTINSVEJ, COPENHAGEN, 
PHYSICIAN-IN-CHIEF: A. MEYER, M. D. 


100 Galactose Tolerance Tests on Children with 


Unimpaired Livers. 
(Normal Values for Children Down to the Age of Two.) 


By 
E. SELMAR. 


It is well-known that Baurr’s galactose tolerance test in the 
ease of adults consists of the peroral administration of 40 g of 
galactose to the subject whose urine afterwards normally should 
contain a maximum of 3 g galactose. In case of children, on the 
other hand, very few reports exist indicating the method to be 
used and the amount of eliminated galactose considered normal. 

By way of an example the following test (using the same 
subject as test D9 in Table I) serves to demonstrate that the 
dosage and normal values for adults are inapplicable to children: 
A girl, aged 51/, and weighing 18 kg, admitted for scabies. She 
had never been jaundiced, and ScHLESINGER’s test for urobilinuria 
was negative (the modification of Marcussen & SvEND HANSEN 
diluting the urine 1+4). The urine proved to contain 6.9 of the 
40 g of galactose administered by mouth, i.e. the value was 
»pathologic>. (CHomet (4) arrived at similar results.) 

Considering that the weight of the liver in growing children 
constitutes a decreasing proportion of the body weight, there is 
nothing surprising in the results of Fasisca & Etrzoup (1) and 
HeyMANN & Howe (2) who found that the carbohydrate tolerance 
(tested for levulose and galactose) was greatest in infants and 
later decreasing — the tolerance being expressed in the number 
of grammes carbohydrate per kg body weight which children can 
receive without showing traces of it in the urine. 
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Fasisch & EtTzoutp: Newborn 2.2 g/kg, adults 0.6 g/kg. He: 
MANN & Howe: A minimum of 4 g/kg to infants (only 2 of 14 eliminating 
galactose after the administration of 30 g, whereas 14 out of 16 old 
children eliminated galactose upon administration of 40 g). 


It is presumably in the light of similar results that Ha 
MANN (3) recommends the following decreasing dosage of galacto 
according to body weight (age): 


Children from to years: 2 g/kg. 

Children from 27/, to 5 years: 1'/, g/kg. 

Children from 5 to 9 years: 1 g/kg. 

Children of 9 years and more: */, g/kg, a total 
of 40 g-adult dosage. 


The normal elimination for all ages and body weights is u 
to 3 g. (There is no statement as to the material used and n 
reference to the original report.) 

According to CHomet (4) children of a body weight abov 
16 kg must not eliminate more than 3 g of 30 g administered b: 
mouth. (The tests were carried out on 36 children ranging i 
age from 3'/, to 14 years. A couple of girls, aged 5 and weighing 
14 and 15'/, kg, however, eliminated 6.7 and 3.5 g respectively. 

MeyYerR & STERN (5) state that during the first 7 years of 
life children normally must not eliminate more than 3 of 30 ¢ 
galactose (and not more than 0.5 g out of 20 g). M. & S. found 
that the children eliminated extremely varied amounts, without 
relation to age or body weight. (Their material of 63 children 
is not, however, a normal material, including i.al. numerous 
»convalescents» after digestive disorders. ) 

ASHLEY WEECH (6) advocates the following galactose tolerance 
test for children: Normally galactose should not be demonstrable 
in the blood 3 hours after the peroral administration of 1.75 g/kg. 
(No information is afforded as to the material used and a re 
ference to the original report is lacking. Furthermore, NissEN (8) 
has demonstrated that the elimination of galactose is a more 
reliable standard for the hepatic function than the concentration 
of the substance in the blood.) 
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GALACTOSE TOLERANCE TESTS ON CHILDREN 


Writer’s Galactose Tolerance Tests. 


Material: 78 children with unimpaired livers, classified accord- 
ing to sex and age: 


2— 5 years: 16 boys and 16 girls 
5—10 years: 23 boys and 15 girls 
10—14 years: 4 boys and 4 girls 


22 of these children were submitted to 2 tests with a different 
dosage and an interval of at least 24 hours, which period has 
proved to be adequate to make a reproduction of the results pos- 
sible. The material only includes children who were able to hold 
their urine; the enuresis patients used all had been »cured» at 
the time of the test. The helminthiasis patients were tested while 
not under treatment. The following conditions were observed in 
all eases: The temperature was normal, there was no urobilinuria, 
and no ¢clinical signs of circulatory or resorption disturbances. 


Technique. 3 hours before the usual morning meal the child 


is awakened and made to void his urine which is discarded and 
the child drinks the galactose mixed with water. The amount 
of water is about 125 ec. per each 20 g galactose or part thereof. 
The »fasting urine» of the first three hours is collected in glass I, 
whereupon the child has his usual breakfast. The test is ter- 
minated after the next 3 hours’ urine has been collected in glass IT. 
In 50 eases the amount of galactose administered was */, g/kg 
body weight (g. purissimum »Sandoz») corresponding to 40 g 
to adults, and in the remaining 50 cases the amount was 1 ¢g 
per kg body weight. The elimination of galactose was determined 
by means of a polarimeter provided with a tube measuring 
94.7 mm in length’ after the urine had been prepared with carbon 
and acetic acid by the method of GEILL(7). Galactose was not in any 
case demonstrable in glass II. The results are in conformity with 
NissEN’s (8) who, submitting 10 children, aged 6—14, suffering 


' My thanks are due to H. SEEMANN M.D. for the permission to use a 
»Hellige» polarimeter at the Army and Navy Hospital, Copenhagen. 
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from catarrhal jaundice to 55 tests using 40 g, only observed 
elimination after the 3rd hour in the case of 2 children tested 
3 times. These 2 children had revealed a pathologic eliminatio: 
already during the first 3 hours. A three-hour test, therefore, 
sufficient. The necessity of the subject being fasting before an 
during the test is i.al. evident from a report by NISSEN (° 
showing that a meal containing carbohydrate is capable of reduci:.z 
the elimination of galactose. 


Results. The results are set out in Tables I and II, the */, g/! 
tests and the 1 g/kg tests respectively. As to details the reader 
is referred to the »statistical remarks», so here the writer merely 
wants to point out that the statistical analysis of the results, 
carried out by G. Rascu Ph. D., serves to demonstrate that the 
results of the 1 g/kg tests allow the fixing of an upper limit 
for normal eliriination, below which limit 95 per cent of all resul 
will be situated. This limit is represented by 


y = 4.08 x 


In other words, normal children receiving 1 gramme galactose per 
kilo body weight usually eliminate a maximum of 4 per cent of th 
quantity administered. 

(No statistical conclusions are derivable from the */, g/kg 
tests. ) 

It appears from the following test (D20) that the writer's 
modification of BAUER’s galactose tolerance test is capable of 
showing pathologic values: A boy, aged 10 and weighing 29 kilos, 
with catarrhal jaundice. Takata++, 2 weeks later ~. MEULEN- 
eracut 40, Urine + urobilin + bile pigment. 7 
of the 29 g galactose given by mouth were eliminated with the 


6 g or 26 per cent 
urine. 


Statistical Remarks. 


A striking feature of the material is the large number of children 
who did not eliminate galactose. When the material is divided into 
small groups according to the quantity received, which groups form 
the basis of diagrams presenting the eliminations plotted against their 
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probits (see IpseN & JeRNE (10)) the points will be grouped around 
straight lines, an evidence that the eliminations are normally distributed. 
The great accumulation in elimination 0 is explicable when considering 
that this normal distribution is »truncated» (see Hap, JERSILD & 
Rascu (11)). I.e. the normal distribution does not apply to the elimina- 
tion itself, but to a factor (factors) constituting a condition for the 
elimination and having an effect which is measured by the elimination, 
if any. The probit diagrams form the basis of the following calculation 
of mean value (m) and dispersion (d): 


Dosage 1 g/kg Dosage ?/s g/kg 


Quant. Average —o d (cg) Quant. Average 


adm. (g) | dos. (g) | adm. (g) dos. (g) 


| m (eg) | d(eg) | 


145 7 19.0 <12}) 104 +3. 30 
164-224 193 18 | 875 | 124-184 | 146 | +12 685 | 
2224 28.4 17 43.0 =184 | (too few observations 


It is evident that m increases with the dose in the 1 g/kg group, 
but a more thorough analysis is required in order to decide whether 
the difference is significant and whether the decrease of m with the 
increasing dose in the */; g/kg group is due to pure chance (e.g. on 
account of an unfavourable grouping of the material). In case of such 
a thorough analysis a d increasing in both groups with the dose is of 
decisive significance. 

In the primary, normal distribution the mean value () is in linear 
dependence on the administered dose z: 


p=at Br 
and the dispersion (§) is proportional to the dose z: 


The estimation of the position (a), the slope (8) and the dispersion 
factor (x), and the mean errors of these estimates prove to be 


me(a) 21.4 | a+i19.6 | me(a) 27.2 
me(b) 1.19 | b 1.17 | me(t 2.15 
me(k) 0.26 | | me(k) 0.59 


Dosage 1 g/kg Dosage ?/s g/kg 


a = 36.7 
b 2.74 
k 1.95 
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It is evident that b { me(b) in the */; g/kg group, i.e. it cannot he 
proved that 8 differs from 0 or that the elimination increases with t 
quantity administered, whereas the 1 g/kg group reveals a 8 distinctly ) 
The following, therefore, only deals with the 1 g/kg group. (The f: 
that 8 is not > 0 in the */; g/kg group presumably is due to the larg: 
dosage in this group being 26 g, whereas it was 38 g in the 1 g/kg grou 
and the larger the dose the greater is the possibility of proving t 
dependence of the elimination on the dose.) It is evident that a canr 
be caleulated with certainty, but it does not differ essentially from 
It was therefore investigated whether a might be = 0, i.e. whether t 
elimination might be proportional to the administered quantity (whi 
would have the consequence that the 0-eliminations would constitute 
constant percentage, about 36 per cent). Elaborate calculations, whi: 
will not be included in this report, revealed that there was nothing 
prevent such a possibility. 

Accepting the hypothesis as to the proportionality of the eliminati: 
to the quantity administered we find the estimate of the slope to be: 


b = 0.725 
and the estimate of the dispersion factor: 
k = 2.02 
and the mean errors of both 
me(b) = 0.274 and me(k) = 0.314. 
On this basis an upper limit for the elimination of normal subjects, 


placed so high that 95 per cent are situated below, was calculated as 
mentioned above. 


Summary. 


A survey of the literature on galactose tolerance tests on 
children is followed by a report on the writer’s 100 galactose 
tolerance tests using 78 children with unimpaired livers, ranging 
in age from 2 to 14. Given a quantity of 1 gramme galactose per 
kilo body weight 95 per cent of children with unimpaired livers 
proved to eliminate a maximum of 4 per cent of the galactose 
administered. If the stated dosage is used, it is sufficient to 
examine the urine from the first 3 hours. The subject should be 
fasting before and during the test. 
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AUS DEM KINDERKRANKENHAUS DER UNIVERSITAT HELSINKI, Vo 
STAND PROF. DR. ARVO YLPPO, UND DER HEBAMMEN-LEHRANSTAL‘ 
IN HELSINKI, VORSTAND DOZ. A. APAJALAHTI. 


Untersuchungen liber das weisse Blutbild bei Friihge- 
burten im Zusammenhang mit regelmassiger Ernahrui 
und Hunger sowie Schwankungen der Kérpertemperatu. 


Von 


AINO YLIRUOKANEN. 


Im weissen peripherischen Blutbild treten zeitweilig b 
trachtliche, schnell voriibergehende sowohl quantitative als au 
qualitative Schwankungen auf. Man hat versucht, als Ursaclic 
dieser Schwankungen verschiedene normale physiologische Z 
stinde zu erkliren, und in diesem Sinne sind eine grosse Menge 
Untersuchungen iiber die Beziehung der Ernahrung, der Schwa: 
kungen der Kérpertemperatur, der Bewegung usw. zum weiss¢ 
Blutbild durehgefiihrt worden. 

Besonders bedeutend ist die Labilitaét des weissen Blutbildes 
bei Kleinkindern und vorziiglich bei Friihgeburten. Bei den 
jungen Friihgeburten kann kein einheitliches Schema angegebe 
werden. Die Gesamtanzahl der Leukozyten wechselt stark (Kuni 
KEL, LICHTENSTEIN, FLETCHER und MITCHELL, WASHBURN, VAN 
CREVELD), im allgemeinen ist sie niedriger als bei den Erwach 
senen und steigt auch bei Infektionen keineswegs immer an 
(pE Vicars, LANDE), was z. B. Lanpbé fiir eine Insuffizienz des 
»granulozytaren Apparats» halt. 

Im qualitativen Blutbild sind ebenfalls grosse, auch tagliche 
Schwankungen festgestellt worden. Im allgemeinen haben die 
Friihgeburten Lymphozytose (ScumMaL, Scumipr und SEREBRIN- 
SKIJ, SCHMID, VAN CREVELD, ARNETH). Im Vergleich zu den ent- 
sprechenden Zahlen bei ausgetragenen Kindern sind die Zellen- 
mengen sowohl hinsichtlich der Gesamtanzahl der weissen Blut- 
zellen als auch des differenzierten Blutbilds bei den Friihgebur- 
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ten niedriger, was auf eine Insuffizienz des himatopoetischen 


Systems hinweist (Maenusson). 

Der Einfluss der Nahrung auf das weisse Blutbild ist viel un- 
tersucht worden, und die sog. Verdauungsleukozytose hat die 
Forscher seit Jahrzehnten interessiert, und die verschiedensten 
Resultate sind erhalten worden. Die Ursache der Verdauungs- 
leukozytose ist auf viele Weise z. B. als Verteilungsleukozytose 
erklart worden, die auf der verschiedenen Grosse der Blutzellen, 
den Sehwankungen der Blutkonzentration usw. beruht. Die 
Leukozytose ist nach einigen Forschern eine Polynukleose, nach 
anderen eine Lymphozytose oder sogar beide. Es gibt Forscher, 
die zu negativen Ergebnissen gekommen sind, das heisst also, 
dass eine sog. Verdauungsleukozytose iiberhaupt nicht gabe. 

Bei den mit Kindern ausgefiihrten Versuchen ist man des- 
gieichen zu verschiedenen Resultaten gekommen. Leukozytose ha- 
ben festgestellt u. a. SsokoLov und KonovaLovo, Mapon, Leuko- 
penie insbesondere bei Kleinkindern GRABENSEE, FLETCHER und 
MiTcHELL und bei diesen auch SsoKoLov und Konovatovo. Zahl- 
reiche Forscher sind dagegen zu dem Schluss gekommen, dass die 
Nahrung und ihre verschiedenen Arten keinen Einfluss auf das 
weisse Blutbild hatten (ScumaL, Scummpt und SEREBRINSKIJ, L6- 
WENTHAL, GYLLENSWARD, WASHBURN). GYLLENSWARD hat die Be- 
ziehung zwischen der Digestion und dem weissen Blutbild weit- 
laufig untersucht und dabei festgestellt, dass die gewéhnliche 
Ernahrung keine leukozytire Reaktion hervorruft, dass aber nach 
geniigend langem Hungerzustand (14—16 Stunden) das weisse 
Blutbild sich zum sog. Hungertyp verandert, der unter dem 
Einfluss der Nahrung nach einer Periode von mehreren Stunden 
wieder zum Normaltyp wird. Dass bei den Untersuchungen diese 
leukozytéire Reaktion nicht beobachtet worden ist, beruht darauf, 
dass sie in zu kurzer Zeit ausgefiihrt worden sind. Im sog. 
Hungertyp tritt deutliche Neutrophilie sowie Eosino- und Lym- 
phopenie auf. Die Erscheinung hangt offensichtlich nicht von 
der Verteilungsleukozytose ab, sondern sie geschieht durch Auf- 
schwemmung der Zellen aus den Zellvorraten. 

Auch andere physiologische Zustinde sind als Urheber der 
leichten Schwankungen des weissen Blutbildes angefiihrt wor- 
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den. WERNSTEDT untersuchte die »motorische leukozytire Reak- 
tion», und Hess und SryYpERHOLM hielten die sog. Schreileuko- 
zytose fiir Lymphozytose. Bei seinen an Kleinkindern ausgefiilr- 
ten Versuchen stellte WaAsHBURN fest, dass die Schwankung der 
weissen Blutkérperchen keinen regelmissigen Rhythmus hinsic)ht- 
lich der Ernahrung, der Bewegung, des Schlafs oder andei 
ausseren Umstiande zeigt. 

Im Zusammenhang mit kiinstlichen Schwankungen der Kiv- 
pertemperatur haben CoHEN und StarrorpD bei Erwachsenen Le» 
kozytose und relative Polynukleose beobachtet, das Maximu 
nach ca. 6 Stunden. DE LA GRANDA machte Untersuchungen bei 
4—6-jaihrigen Kindern nach heissen Handbadern und erhielt « 
Resultat relative Lymphozytose und Mononukleose. Bei Friihge- 
burten machten KIJANEN und Hierarinta Versuche mit heiss:: 
Badern, welche z. T. Leukozytose hervorriefen, was jedoch nici: 
regelmassig der Fall war, und in einigen Fallen kam 
Leukopenie vor. MAAsIk untersuchte Verinderungen des weisse: 
Blutbildes und der Anzahl der Erythrozyten bei Sauglingen in 


Zusammenhang mit kiinstlichem Fieber und stellte fast rege!- 
missig Leukozytose und Neutrophilie fest, sowie gleichzeitig und 


noch leichter auftretende Verminderung der Anzahl der Erythro- 
zyten. Die Verainderungen des weissen Blutbild waren allerdings 
nicht in allen Fallen ebenso betrachtlich. 


Eigene Untersuchungen. 


Zur Untersuchung der durch regelmissige Ernahrung und 
Hunger erzeugten leukozytiren Reaktion wurden bei 6 Friih- 
geburten insgesamt 15 Versuche durchgefiihrt, bei welchen im 
ganzen 132 weisse Blutbilder genommen wurden. In 6 Fallen 
wurde der Versuch unter Anwendung einer gewodhnlichen Mahl- 
zeit und 24-stiindigem Fasten (Wasserdiat) ausgefiihrt. In den 
meisten Fallen bestand die Mahlzeit aus Muttermilch, in 2 Fial- 
len */,-Milch und in 2 Fallen */,-Milech. Die Blutproben wurden 
vom Aussenrand der Ferse genommen, abwechselnd von der rech- 
ten und linken Ferse. Die Zahlungen der Gesamtanzahl der 
Leukozyten wurden mit der Zaihlkammer von Tiirk gemacht. Fiir 
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die Differenzierung wurden die Praparate mit der gewodhnlichen 
May-Griinvald-Giemsa-Methode gefarbt. 
Die Versuche wurden nach folgendem Schema gemacht: 


I. Untersuchungstag: 9.00 Uhr Blutbild, 10.00 Uhr Mahlzeit. 

Blutbild um 10.15, 10.30, 11.00, 11.30, 12.00, 13.00, 14.00 Uhr. 

II. Untersuchungstag: 8.00 Uhr Blutbild, desgleichen 9.00 und 10.00 
Uhr. 10.00 Uhr Mahlzeit. 

Blutbild um 10.15, 10.30, 11.00, 11.30, 12.00, 13.00, 14.00 Uhr. 

Zur Zeit der gewohnlichen Mahlzeiten wurde die entsprechende 
Menge Wasser verabreicht. In den Versuchen 1—10 wurde Muttermilch 
gegeben, 11—12 und 14’/,-Milch, 13°*/,-Milech. Es wurde fiir unndtig 
gehalten, von der regelmiassig verabreichten Milch oder Milchmischung 
abzuweichen, da zahlreiche Forscher festgestellt haben, dass die Be- 
schaffenheit der Nahrung keine Bedeutung hat. Die Versuche wurden 
mit gesunden Friihgeburten ausgefiihrt, von welchen ein Verzeichnis 
beigefiigt ist. 


Der Klarheit wegen sind die Versuche in Tabellen dargestellt, 
nimlich Tabelle 1, 2 und 3, von welchen jede eine Serie von 
2 Versuchen enthalt (ohne Fasten und nach dem Fasten). Ta- 
belle 1 enthalt die Versuche 1—2 und 3—4. Die Versuche 
1—2 sind mit ————— bezeichnet und die Versuche 3—4 

. Aus der Tabelle geht hervor, dass die Gesamt- 
anzahl der Leukozyten bei beiden unregelmiassige, von den Mahl- 
zeiten unabhangige Schwankungen zeigt. In den Versuchen 1—2 
scheinen die Lymphozyten der Gesamtleukozytenkurve zu fol- 
gen, wahrend wiederum beziiglich der anderen Zellenarten keine 
deutliche Einheitlichkeit vorhanden zu sein scheint. In den Ver- 
suchen 3—4 scheinen die Neutrophilen und Lymphozyten der 
Gesamtleukozytenkurve zu folgen. Wenn man die verschiedenen 
Zellsorten gesondert betrachtet, stellt man fest, dass die Eosino- 
philen nach dem Fasten abgenommen haben, ja sogar fast ver- 
schwunden sind. In beiden Fallen haben die Neutrophilen nach 
dem Fasten deutlich zugenommen und die Lymphozyten ein we- 
nig abgenommen. Im Versuche 2 haben die Eosinophilen von 
4.5% za 1—0% und die Lymphozyten von 80% zu 60—70 % 
abgenommen; die Neutrophilen haben von 15% zu 30—40 % 
zugenommen. Bei den Monozyten lassen sich unbestimmte Schwan- 
kungen feststellen. 
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% 


Monozyten % 


Versuch ohne Fosten Versuch om nachsten Tag noch 24 St Fosten —— 


Tabelle 1. 


Tabelle 2 zeigt die Kurven aus den Versuchen 5—6 und 7— 
Auch hier sind die Schwankungen der Gesamtleukozytenmengen 
unabhiangig von den Mahlzeiten. Die Eosinophilen nahmen in 
beiden nach dem Fasten ab, im Versuche 6 von 2,5 % zu 0—0,5 % ; 
im Versuche 8 von 15% zu 0. Bei Versuch 6 tritt nach dem 
Fasten etwas Neutrophilie 10—15 % auf, bei Versuch 8 kaum 
nennenswert. Die Lymphozytenkurven verindern sich nicht in 
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10.30 foo 13.00 14 00 too 900 10.00 1030 file 


Leukozyten 


- 
-- 


Versuch Nr 5 ohne Fasten Versuch Nr g am nachsten Tag noch 24 St. Fasten —— 


Tabelle 2. 


gleichem Masse. Im Versuche 6 haben die Lymphozyten von 
65 % zu 55—50 % abgenommen. Die Monozyten nahmen in Ver- 
such 8 ab. 

Tabelle 3 zeigt die Kurven der Versuche 9—10 und 11—12, 
in welchen ebenfalls unregelmassige Verainderungen der Ge- 
samtleukozytenmenge zu beobachten sind. Deutliche Eosinopenie 
tritt in Fall 10 auf, von 1—2% zu 0—0,5 % und im Versuch 
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Versuch Np ohne Fasten —— Versuch Nr 2 am nachsten Tag noch 24 St Fasten —— 


Tabelle 3. 


12 betrachtliche Neutrophilie um 20 % nach der Wasserdiat. Die 
Monozyten zeigen unregelmissige Schwankungen. Bei Versuch 
12 ist offensichtliche Lymphopenie vorhanden. 

Gemeinsam fiir diese Versuche ist also die Unabhiangigkeit 
der Gesamtanzahl der Leukozyten von den Mahizeiten; nach dem 
Fasten deutliche Eosinopenie und Neutrophilie und meistens auch 
Lymphopenie. Die Monozyten zeigen keine regelmiissig auftre- 
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Leukozyten Eusinophilen % Neutrophilen % Lymphozyten % Monozyten % 
VE NB 1% 2% VB NB 2% gp, 1% 2% VB NB 4St 25¢ NS 1% 


Versuch Nr 1 Die Dauer des Bades 8 min. Temp.des Wassers 420°, Kérpertemp. 380, ——— 


Tabelle 4. 


tenden Schwankungen. 4 Stunden nach der nach dem Fasten 
genossenen Mahlzeit sind die Werte noch nicht auf ihr friiheres 
Niveau zuriickgekehrt. 

Die Versuche 13, 14 und 15 wurden ohne Fasten ausgefiihrt, 
13 mit */,-Milch, 14 mit Muttermilech und 15 mit */,-Milch. Im 
quantativen und differenzierten Blutbild treten bei allen Fal- 
len von den Mahizeiten unabhaingige Schwankungen auf. 

Zur Untersuchung der leukozytaéren Reaktion im Zusammen- 
hang mit den durch heisse Bader erzeugten Schwankungen der 
K6érpertemperatur wurden bei 17 Friihgeburten insgesamt 20 
Versuche gemacht und 77 weisse Blutbilder genommen. Die Blut- 
proben wurden vor dem Bad, sogleich danach, 1 Stunde und 2 
Stunden danach entnommen. In der Tabelle 4 sind die Blutbil- 
der aus den Versuchen 15 und 20, in der Tabelle 5 aus den Ver- 
suchen 6 und 12 dargestellt. Ein Verzeichnis iiber die Patienten 
ist beigefiigt. Die leukozytire Reaktion, die auf den durch heisse 
Bader erzeugten Anstieg der Kérpertemperatur folgte, war in 
den verschiedenen Fallen sehr verschieden. Leukozytose kommt 
in 7 Fallen vor (3, 5, 6, 15, 17, 18, 19), die héchsten Werte der 
Zunahme um 2 500. Bei den iibrigen blieb die Leukozytenmenge 
ziemlich unverandert, oder es kommen unregelmissige Schwan- 
kungen vor, bei einem Teil jedoch Leukopenie um ea. 1 000 Leuko- 
zyten. Neutrophilie kommt in 9 Fallen vor, die Zunahme 10— 
30 % und sie folgt der Gesamtleukozytenmenge. Bei den anderen 
Fallen werden in der Anzahl der Neutrophilen nur geringe mit 
der Steigerung der Kérpertemperatur verbundene Verainderungen 
festgestellt. Die Schwankungen der iibrigen Zellgruppen sind 
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Leukozyten Eusinophilen % Neutrophilen Lymphozyten& Monozyten’ 
V8 VB NB 1% 29 VO IM 2% VB NB 1% 2 


x 


Versuch Nr 6 Die Dauer des Bades 10min. Temp.des Wossers 405° Kérpertemp. 372° — 


Tabelle 5. 


ihrer Natur nach unbestimmt. Im allgemeinen sind die Leuk: 
zyten- ebenso wie die Neutrophilen-Werte nach 2 Stunden z 
ihren Ausgangswerten zuriickgekehrt. 

Unter Beriicksichtigung der leukozytaéren Reaktion und di 
Geburtsgewichts des Patienten, mit anderen Worten der Pram: 
turitét sowie des Alters war von denjenigen, welche mit Leuk: 
zytose reagiert hatten, bei dreien das Geburtsgewicht iiber 2 000 g 
das Alter 12—21 Tage, bei 2 das Geburtsgewicht iiber 1 500 
und das Alter 6—24 Tage sowie bei 2 das Geburtsgewicht iibe: 
1250 g und das Alter 7—18 Tage. Die Pramaturitat oder da 
Alter scheint also keine entscheidende Bedeutung zu haben. Di 
Korpertemperatur stieg auf 37,2—39°, was ebenfalls die Anzah! 
der Leukozyten nicht beeinflusst zu haben scheint. Die gleichen 
Beobachtungen kénnen auch in den anderen Fallen gemacht wer 
den. Als allgemeine Erscheinung wird schwaches Reagieren des 
weissen Blutbildes auf die kiinstlich hervorgerufenen Schwan- 
kungen der Kérpertemperatur beobachtet. 


Zusammenfassung. 


Die leukozytéire Reaktion bei Friihgeburten wurde hinsicht- 
lich regelmiassiger Ernahrung und Hunger sowie Schwankungen 
der Kérpertemperatur untersucht. Bei regelmissiger Ernaihrung 
konnte kein Einfluss der Mahlzeiten oder der Beschaffenheit der 
Nahrung auf die Schwankungen des weissen Blutbildes festgestellt 
werden. Nach 24-stiindigem Fasten (Wasserdiaét) traten in der 
Gesamtleukozytenmenge unregelmissige Verinderungen auf. Im 
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Verzeichnis der Patienten. 


Ernihrungsversuche: 
geb. Gg. Gw. 
Matti N. 14.11.40 2300 g, 14 Mon. Friihgb. 28.11.40 2180 ¢ 
Elina J. 13.2. 41 1850» 2 » » 26.5. 41 2560 » 
Hannu §. 1.5. 41 2200» Zwilling, ausgetragen 29.5. 41 1880 » 
> » » » » » » 9.6. 41 2180 » 
Helvi S. 1.5. 41 2200 » » » 6.6. 41 1920 » 
Pertti J. 13.5. 41 1660» 2 Mon. Friihgb. 4.6. 41 1440 » 
>» » » » » 13.6. 41 1500 » 
Yrjé J. 2.10.40 1800 » 21.10.41 1880 » 


Wirmeversuche: 


geb. Gg. Gw. 
Ulla K. 1.8. 40 1950 g, 2 Mon. Friihgb. 6.8. 40 1800 ¢ 
Heino L. 4.8. 40 1800» 12.8. 40 1680 » 
Konrad B. 23.7. 40 2050 » . 14.8. 40 1680 » 
Kyllikki S. 1.6. 40 1480 » 17.8. 40 1980 » 
Benita D. 30.7. 40 2550 » 19.8. 40 2480 » 
Tellervo L. 4.8. 40 1450 » x 22.8. 40 1680 » 
=1, 30.8. 40 1900 » 
= 6. 3.9. 40 1670 » 
= 3. 6.9. 40 2220 » 
Knabe K. 8.9. 40 2180 » , 13.9. 40 2140 » 
Madchen K. 14.9. 40 2470 » ' 16.9. 40 2360 » 
Eila 16.9. 40 1800 » . 16.9. 40 1800 » 
Midchen K. 2.10.40 2000 » ; 5.10.40 2390 » 
Madchen N. 3.10.40 2340 » . 8.10.40 2260 » 
Yrjé J. 21.9. 40 1900» nq 16.10.40 1800 » 
Knabe N. 16.10.40 2320 » " 19.10.40 2130 » 
Knabe P. 18.10.40 1340 » Mon. 25.10.40 1360 » 
Kauko U. 26.10.40 2020» 14 Mon. » 7.11.40 1880 » 


Lahja V. 12.11.40 1680» 14 Mon. Zwilling 
16.11.40 1680 » 


20 Irmeli V. 12.11.40 1270» 14 Mon. 19.11.40 1150 » 


i 
2 
3 
4 
5 
6 
7 


1-2 
3-4 
5-6 
7-8 
9-10 
1-12 
13 
14 
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differenzierten weissen Blutbild dagegen erschienen in fast aller 
Fallen nach 24-stiindigem Fasten betrichtliche Eosinopenie und 
Lymphopenie sowie ziemliche Neutrophilie. Die Schwankungen 
der Monozyten folgten keinem regelmissigen Rhytmus. Bei Pro- 
ben, die nach einer nach dem Fasten genossenen Mahlzeit genom 
men wurden, waren diese Werte im Verlauf von 4 Stunden noc} 
nicht zu ihren Ausgangswerte zuriickgekehrt. 

Die kiinstlichen Schwankungen der K6rpertemperatur, di: 
durch heisse Bader erzeugt wurden, riefen im allgemeinen gering: 
Reaktionen sowohl im quantitativen als auch im qualitativen 
weissen Blutbild hervor. In vielen Fallen wurde etwas Leuko 
zytose und Neutrophilie festgestellt, in anderen aber wieder Leuko 
penie. Die Schwankungen waren unabhingig von der Prima- 
turitait oder dem Alter des Patienten. 
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Propriozeptiver Reflex und Willenshandlung. 


Von 


DAVID KATZ und THEODOR KONNAPAS. 


Die folgenden Untersuchungen stellen einen Beitrag zur Frage 
nach den Beziehungen zwischen propriozeptiven Reflexen und 
Willenshandlungen dar. Es gilt einige neue Gesichtspunkte ge- 
geniiber diesem Problem geltend zu machen, dem nicht so 
viel Beachtung von psychologischer Seite geschenkt worden ist, 
wie es unseres Erachtens verdiente. Im Zusammenhang mit Ex- 
perimenten iiber die elastischen Eigenschaften von Brotteig, die 
Katz im Auftrag der Research Association of British Flour Mil- 
lers ausgefiihrt hat, ist er auf die Bedeutung dieser Reflexe fiir 
gewisse Leistungen der menschlichen Hand aufmerksam gewor- 
den. »If one opens the hand and moves the fingers quickly against 
or towards each other they will show a short opposite movement 
independent of our will... Let us suppose that the movement 
of our fingers is not made against empty space but against dough 
which is brought between the fingers. In a case like that an 
elastic dough will help the reflex movement whereas a dough of 
poor elasticity will hamper it. For this reason an elastic dough 
will give the impression of being full of life whereas a dough of 
poor elasticity will appear dead.»' Die Reflexbewegungen der 
Finger, von denen hier die Rede ist, sind propriozeptiver Natur 
im Sinne Sherringtons.? Die Innervation eines bewegten Mus- 
kels ist verkniipft mit der intrazentralen Hemmung seines Anta- 
gonisten, aber dieser Hemmung folgt unmittelbar eine intracen- 
trale Erregung, welche eine Kontraktion des eben erschlafft ge- 
wesenen Antagonisten bewirkt. Sherrington bezeichnet diesen 


? David. Katz, Studies on test baking. III. The human factor in test 
baking. A psychlogical study. Cereal Chemistry. Vol. XIV, 1937. 
? Sherrington, The integrative action of the nervous system. London 1908. 
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Prozess auch als »sekundiére Induktion». Schon vor Sherringtin 
war der Vorgang den Physiologen als Riickstossphinomen bekan 
ohne dass man eine befriedigende Erklarung dafiir hatte gel 
kénnen.* 

Auch bei dem sogenannten Klopftest, der darin besteht, d: 
man jemand mit dem Finger entweder in dem persénlich an; 
messenen Tempo oder aber so schnell wie méglich Klopfbey 
gungen ausfiihren lasst, spielen propriozeptive Reflexbewegung 
eine sehr wesentliche Rolle, eine um so gréssere, je flotter < 
Klopftempo gewahlt wird. Bei schnellsten Klopfbewegungen ka 
man konstatieren, dass man dabei durchaus nicht jede einze| 
Fingerbewegung wollen muss. Vielmehr verhalt es sich damit s 
dass die Absicht ’so schnell als méglich’ zur Folge hat, dass d 
Finger sich in Gang setzt und in Gang bleibt, bis man nic! 
mehr will. »Durch seinen Vorsatz hat man einen Apparat 
Gang gebracht, der seine eigne Gesetzmissigkeit hat und in de 
sen verschiedene Bewegungsphasen man nicht einzugreif 
braucht.»* Nicht wenige Versuchspersonen kommen bis auf 
Klopfbewegungen in der Sekunde, und man kann natiirlich nicht 
annehmen, dass dies eine Folge davon ist, dass man in der S 
kunde siebenmal will. Gegen die Wiilkiirlichkeit des Bewegungs 
ablaufs spricht auch der Umstand, dass man sich ohne Schwierig 
keit wahrend des Ausfiihrung der Bewegungen mit ganz anderen 
Sachen beschaftigen, sich z. B. unterhalten kann, vorausgesetzt 
nur, dass im Hintergrund des Bewusstseins der Befehl an den 
Bewegungsapparat aufrechterhalten wird. Noch deutlicher spricht 
gegen die Annahme, man wolle jede Phase der Klopfbewegungen, 
die Tatsache, dass man bei Ausfiihrung der Klopfbewegungen 
links und rechts gleichzeitig auf beiden Seiten etwas verschiedene 


’ Fiir die Orientierung iiber die Geschichte unseres Problems verweisen 
wir auf: 
1. Rieger, Untersuchungen iiber Muskelstinde. Jena 1906. 
2. M. Isserlin, Uber den Ablauf einfacher willkiirlicher Bewegungen. Psy- 
chologische Arbeiten, Bd. 6, 1914. 
3. K. Wachholder, Beitriige zur Physiologie der willkiirlichen Bewegung. 
Pfliigers Archiv fiir die gesamte Physiologie. Bd. 209, 1925. 
* David Katz, Nya psykologiska strévtag. (Neue psychologische Streif- 
ziige.) Stockholm 19465. 
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Werte erhalt — bei einem Rechtshinder rechts etwa 6 und 
links 5 — und es ware doch ungereimt anzunehmen, jemand kénne 
gleichzeitig rechts sechsmal und links fiinfmal in der Sekunde 
wollen. 

Die hier mitgeteilten Beobachtungen vertragen sich nicht mit 
der sog. Aufmerksamkeitstheorie der willkiirlichen Bewegung 
pnach der die Ausfiihrung einer auf ein bestimmtes Ziel gerich- 
teten Handlung, fiir die man sich entschieden hat, dadurch zu- 
standekomme, dass die Entscheidung fiir dieselbe eine Betonung 
der betreffenden Zielvorstellung durch die Aufmerksamkeit und 
eine Befreiung derselben von den hemmenden Wirkungen ande- 
ren Zielvorstellungen und etwaiger sonstiger Erwaigungen ein- 
schliesse». Hierdurch erlange die Zielvorstellung die Kraft, die 
ihr entsprechende Bewegung wirklich ins Leben zu rufen. Un- 
sere Beobachtungen vertragen sich viel besser mit der von G. E. 
Miiller entwickelten Impulstheorie der willkiirlichen Bewegung. 
Sie hat folgenden Inhalt. »Gewisse willkiirliche Bewegungen 
kommen dadureh zustande, dass auftretende Ziel- oder Bewe- 
gungsvorstellungen in zentralen Teilen der motorischen Bahnen, 
welche die ihnen entsprechenden motorischen Erregungen zu 
durchlaufen haben, einen Zustand erhohter Reizbarkeit schaffen, 
und dass hierauf ein motorischer Willensimpuls folgt, dem ein 
physiologischer Erregungsantrieb entspricht. Das Hinzukommen 
dieses Erregungsantriebs zu jener ideomotorischen Bahnung hat 
das Eintreten der Bewegung zur Folge.» 

Man kann die oben beschriebenen Klopfbewegungen sicher als 
gewollte bezeichnen, aber nicht in dem Sinn, dass sie in jeder 
einzelnen Bewegungsphase dem Willen unterworfen waren, von 
ihm beherrscht wiirden. Wir wollen den Begriff »beherrschte 
Bewegung» fiir den Fall reservieren, dass selbst der kleinste 
Teil der Bewegung genau so ausgefiihrt wird, wie man ihn haben 
will. Das Kopieren einer aus kleinsten Elementen bestehenden 
und nach Winkeln und Bruchstiickgréssen dauernd variierenden 
Zickzacklinie fordert zu einer maximal beherrschten Bewegung 
heraus. Eine beherrschte Bewegung kann niemals schnell ausge- 


5 G. E. Miller, Zur Theorie der willkiirlichen Bewegung. Bericht iiber 
den 8. Kongress fiir experimentelle Psychologie. Jena 1924. 
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fiihrt werden. Je grésser die Forderungen sind, die an eine Be. 
wegung hinsichtlich ihrer Elemente gestellt werden, um so mehr 
entfernt sie sich von dem Typus der propriozeptiven Reflex. 
bewegung. 

Am meisten maschinenartigen Charakter haben hin- und her- 
gehende Bewegungen, wie z. B. Klopfbewegungen maximaler (ie. 
schwindigkeit. Sie haben auch die grésste Regelmassigkeit. Geht 
man zu einem etwas langsameren Tempo iiber, so bleibt zwar 
auch dann noch die Regelmiassigkeit sehr gross, aber sie ist d: 
nicht so gross wie bei maximaler Schnelligkeit. Auch traut ma 
es sich dann nicht mehr ohne weiteres zu, wihrend des Schlag 
die Aufmerksamkeit andern Dingen zuzuwenden. Was voller 
eine ganz unerfiillbare Aufgabe wird, das ist, mit der rechi 
Hand das eine und mit der linken ein etwas davon abweiche: 
des Tempo genau einzuhalten, sofern dieses nicht mehr das 
schnellste ist. 

Man kann ohne Ubertreibung sagen, dass es keine einzige mit 
einer gewissen Geschwindigkeit ausgefiihrte Bewegung einer 
Gliedmasse gibt, die ohne Riickstoss bleibt. Um einen Spezialfall 
herauszuheben, so hat bereits Rieger auf dessen Bedeutung bei 
den Schreibbewegungen aufmerksam gemacht. Wie sehr der 
Riickstoss in unsere Willkiirbewegungen eingreift, das kommt 
trefflich in einer Formulierung Isserlins zum Ausdruck: »Die 
Intention bei den Willkiirbewegungen beriicksichtigt den Riick- 
stoss dauernd, indem sie ihn verwertet, vermeidet, abbremst, oder 
unbeeinflusst verlaufen lasst.» Nicht weniger greift der Riick- 
stoss in automatisch gewordene Bewegungen in, deren Schnellig- 
keit oberhalb einer gewissen Grenze liegt. Eine eingehende Un- 
tersuchung des Riickstosses hat Wachholder zu der Auffassung 
gefiihrt, dass nicht die einfache Einzelbewegung als die ele- 
mentarste angesehen werden kann, aus der sich die andern zu- 
sammensetzen. »Es muss vielmehr die Hin- und Herbewegung 
als die elementare Tatigkeitsform des physiologischen Bewegungs- 
mechanismus betrachtet werden, die Einzelbewegung dagegen, 
einerlei ob willkiirlich oder reflektorisch ausgelést, als eine kom- 
plizierte sekundire Modifikation der urspriinglichen rhythmischen 
Funktionsart.... So gesehen ist die Durehfiihrung der ein- 
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Bild 1. 


fachsten arhythmischen Einzelbewegung gar nicht die elementarste 
Bewegungsaufgabe, ... sondern etwas héchst Kompliziertes, in- 
dem hier der Wille dem physiologischen Bewegungsmechanismus 
eine ihm von sich aus ganz fremde Reaktionsweise aufzwingt.» 

Es sollen im folgenden einige Details des Riickstossphinomens 
an dem Fall der einfachen Bewegung eines Fingers (Zeigefingers) 
klar gemacht werden. Teils decken sich die Beobachtungsbedin- 
gungen mit solechen, denen auch andere Forscher Beachtung ge- 
schenkt haben, teils gehen sie iiber diese hinaus. 

Die Versuchsanordnung war denkbar einfach (Bild 1). Uber 
zwei mit Rillen versehene iiber einander liegende Radchen wird 
eine Schnur gelegt. In diese Schnur werden zwei Kartons ein- 
geknotet, der eine mit einer Offnung, in die ein Finger hinein- 
passt, der andere mit einer Spitze versehen, um die Bewegungen 
des Fingers auf das berusste Papier eines Kymographions zu 
iibertragen. Die aufgezeichneten Kurven geben die Winkelbewe- 
gungen des Fingers zwar nicht véllig korrekt, aber doch fiir un- 
sere Zwecke hinreichend genau wieder. Der zeitliche Verlauf des 


14— 45837 Acta pediatrica. Vol. XXXIII 
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Bewegungsvorgangs konnte aus der Geschwindigkeit des bew 
ten Papiers berechnet werden, diese betrug 2 em/sek. Die V 
suchsbedingungen wurden einerseits hinsichtlich der Ausgai 
lage des bewegten Fingers, andererseits hinsichtlich der geford 
ten Bewegungsart variiert. 

1. Der Finger befindet sich in einer natiirlichen Lage, d. h 
ist leicht gebeugt. Die Versuchsperson (Vp) soll auf ein Ki 
mando eine lose schnelle Beugebewegung ausfiihren. Die gy 


Bild 2. Bild 3. 


al 


phische Aufnahme (Bild 2) zeigt, dass sich an die willkiirlich 
ausgeliste Beugebewegung (a) unmittelbar eine Streckbeweguug 


(b), der Riickstoss, anschliesst. Wie man sieht, schnellt der Finger 
in manchen Fallen nicht nur in die Ausgangslage zuriick, son- 
dern sogar ein Stiick dariiber hinaus. An den Riickstoss schliesst 
sich meist, aber nicht immer, ein zweiter solcher (c) an, und 
vermutlich folgen hierauf noch einige weitere schwicher wer- 
dende QOszillationen, die aber mit unserer Technik nicht mehr 
exakt aufgefangen werden konnten. Man versteht leicht, dass 
unter dem Vorsatz einer fortgesetzten Bewegung aus ¢ ohne 
weiteres eine neue Beugebewegung a entwickelt werden kénnte. 

Was das Verhiltnis zwischen a und b betrifft, so liegt es bei 
den meisten Vpen in der Nahe von 1, manchmal ist es etwas 
grésser, manchmal etwas kleiner. Bei manchen Vpen tritt neben 
a, b und ec noch eine vierte Bewegung d auf (Bild 3). Diese Be- 
wegung ist auch von andern Experimentatoren beobachtet worden 
und im Sinne einer nach dem Kommando erfolgenden Vorschlags- 
bewegung gedeutet worden, die eine kraftigere Beugebewegung 
erméglichen soll. Gewollt ist nur Bewegung a, die reflektorische 
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Bewegung b kommt als solche zum Bewusstsein, nicht dagegen 
kommen zum Bewusstsein die Bewegungen e und d. 

Unsere graphischen Aufnahmen erlauben auch eine naherungs- 

weise Berechnung der Zeiten fiir die einzelnen Phasen der Be- 

egung sowie der Geschwindigkeiten, mit denen der Finger be- 
vegt wird. Fiir den Fall, der in Bild 2 festgehalten ist, wird die 
;ewegung a durechschnittlich in 0,07 sek. vollzogen, die Bewegung 
b in 0,13 sek. Die Durchschnittsgeschwindigkeit der Bewegung a 
betragt 69 em, der Bewegung b 35 em. 

2. Der Finger macht von der Ruhelage aus eine Streckbewe- 
gung. Auch an die Streckbewegung schliesst sich immer ein 
Riickstoss an, und dieser scheint in der Regel ausgiebiger zu sein 
als bei der Beugebewegung als Initialbewegung. Die Streck- 
bewegung wird in 0,09 sek. vollzogen, der zugehdérige Riickstoss 
in 0,12 sek. Die Differenz der Zeiten fiir die Ausfiihrung einer 
Beuge- und einer Streckbewegung ist klein, deutet aber doch auf 
die auch subjektiv feststellbare Tatsache, dass es leichter ist eine 
Beugebewegung als eine Streckbewegung auszufiihren. Aus einem 
Vergleich der in Versuch 1 und Versuch 2 erhaltenen Zeiten lasst 
sich noch ein beachtlicher Schlussatz ziehen. Eine Beugebewe- 
gung des Fingers wird schneller ausgefiihrt, wenn sie gewollt 
wird, als wenn sie durch Riickstoss zustandekommt und dasselbe 
gilt fiir eine Streckbewegung. Hieraus kann man schliessen, dass 
eine Doppelbewegung mit intendierter Hin- und Herbewegung, 
gleichgiiltig ob sie mit einer Beuge- oder einer Streckbewegung 
beginnt, schneller ausgefiihrt wird als eine Bewegung in der einen 
oder andern Richtung mit sich anschliessendem Riickstoss. Die 
Doppelbewegung nimmt hierbei den Riickstoss in Gebrauch, in- 
dem sie ihn »iiberinnerviert». Isserlin hat zuerst in diesem Sinne 
von Uberinnervierung gesprochen. Uber die Ausfiihrung einer 
intendierten Doppelbewegung berichtet Versuch 4. 

3. Der Finger wird extrem nach oben gebogen und fiihrt von 
dieser Lage aus eine Beugebewegung aus. Auch hier bleibt der 
Riickstoss nie aus. Dieser Fall verdient ein besonderes Interesse. 
Eine extreme Beugung nach oben ist némlich nur mit Miihe auf- 
rechtzuerhalten, und bei einem Nachlassen der Anstrengung geht 
der Finger sofort in eine bequemere Beugelage iiber. Wenn sich 
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nun trotzdem der Riickstoss auch hier geltend macht, so vers 
fiir dessen Erklirung vollstandig die zuweilen (z. B. von Rieg 
vertretene Ansicht, man habe es beim Riickstoss mit einem \ 
gang zu tun, der sich aus den elastischen Eigenschaften der M 
keln oder Sehnen ergibe. 

4. Wie gestaltet sich der Bewegungsablauf, wenn die Vp da! 
instruiert wird, den Finger zu beugen und zu strecken und ni 
wie bisher, entweder eine Beuge- oder eine Streckbewegung a 
zufiihren? Der neue Versuch wird in zwei Variationen dur 
gefiihrt und zwar einmal so (Fall 1), dass der Finger so 
bisher schnell, ein anderesmal (Fall 2) so, dass er wesent] 
langsamer bewegt wird. 

Fall 1. Die Streckung wird nun, man kann sagen ausnahms! 
grésser als die Beugung. Ausserdem fallt die Bewegung ec f: 
ausnahmslos fort, und wo sie doch auftritt, wird sie minim 
Beides spricht dafiir, dass wir es hier mit einem ganz ande 
Bewegungstyp zu tun haben als bei den bisherigen Versuch« 
Auch fiir das Erleben sind ja die Vorginge von véllig verschi 
dener Natur. Will man nur eine Beugebewegung, so fiihit ma: 
sich auch nur fiir. diese als Urheber, die reflektorisch sich an- 
schliessende Bewegung kommt zwar zum Bewusstsein, aber nur 
wie eine Bewegung, die sich passiv an unserem Finger vollzieht. 
Ganz anders, wenn man eine Doppelbewegung will. Diese erlebt 
man als eine einheitliche, in einem Zug vollzogene und ginzlich 
vom Willen getragene Handlung, mit der Betonung am Schluss. 
Man bemiiht sich, die Handlung am Schluss abzubremsen, und 
das hat zur Folge, dass der Finger wirklich in der extremen 
Streckstellung, die er erreicht, festgehalten wird. Darum fillt 
auch die Bewegung ec so gut wie immer aus. Ich méchte noch 
bemerken, dass ein Aussenstehender der Doppelbewegung durch- 
aus nicht ansehen kann, ob sie dem Typus »gewollte Beugebewe- 
gung-reflektorische Streckbewegung» oder dem Typus »gewollte 
Beugebewegung-gewollte Streckbewegung» angehdort, erlebnismiis- 
sig sind sie dagegen vollig verschieden. Man sieht, wie bereits 
in einem so trivialen Fall die rein behavioristische Betrachtungs- 
weise versagt. 

Fall 2. Wird die Doppelbewegung langsam ausgefiihrt, so 
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stimmen die Elongationen fiir Beuge- und Streckbewegung er- 
staunlich genau iiberein, hiufig bis auf den Millimeter. Eine 
langsame Doppelbewegung ist nicht nur wie eine schnelle ganz 
yom Willen getragen, sondern sie ist auch so gut wie ganz vom 
Willen beherrscht. Jedenfalls erlebt man die Bewegung so, dass 
sie nicht einen Augenblick dem Eingriff des Willens entzogen ist. 

5. Kann man den Riickstoss unterdriicken? Stellt man eine 
Vp vor diese Aufgabe, die ihr irgendwie gekiinstelt erscheint, 
so kommt sie sozusagen »instinktiv» darauf, die Beugebewegung 
resp. Streckbewegung langsam auszufiihren. Es sieht so aus, als 
ob Verlangsamung der willkiirlichen Bewegung ein und zwar ein 
indirektes Mittel sei, um den Riickstoss zu unterdriicken. Es 
scheint dagegen kein direktes Verfahren fiir die Unterdriickung 
des Riickstosses zu geben. Ein anderes Verfahren den Riickstoss 
zu unterdriicken besteht darin, dass man die Bewegung nicht in 
loser, sondern in versteifter Form ausfiihrt und den Finger extrem 
beugt oder streckt. Der Finger erreicht in beiden Fallen eine 
gewisse Endlage und wird in ihr willkiirlich festhalten, iiber den 
Zeitpunkt hinaus, wo die sekundiare Induktion einzusetzen pflegt. 
Was das erste Verfahren angeht, den Riickstoss zu unterdriicken, 
so ist es recht schwer, gerade diejenige Geschwindigkeit zu treffen, 
bei der er ausbleibt. Wir haben die Grenze dadurch festzustel- 
len versucht, dass wir eine Anzahl Vpen eine sehr grosse Anzahl 
Bewegungen haben ausfiihren lassen und ermittelt haben, von 
welchen Bewegungsgeschwindigkeiten an der Riickstoss immer 
ausbleibt. Bei einer Vp., die eine maximale durchschnittliche Be- 
wegungsgeschwindigkeit des Fingers von 118 em/sek. erreichte, 
verschwand der Riickstoss bei einer Geschwindigkeit von 53 
em/sek., bei einer andern mit maximaler Geschwindigkeit von 
126 em/sek. bei 44 em/sek., bei einer dritten schliesslich mit 96 
em/sek. bei 44 em/sek. Man kann also sagen, der Riickstoss ver- 
schwindet, wenn die Bewegungsgeschwindigkeit des Fingers auf 
‘/, bis */, herabgesetzt wird. Ein gewisses Tempo der Prozesse 
im bewegten Muskel ist also Voraussetzung fiir den Eintritt der 
sekundiren Induktion, unterhalb einer gewissen Geschwindigkeit 
fallt sie aus und nur durch ihre Modifikation gewinnen wir Ein- 
fluss auf den Riickstoss. 
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Es wurde in der Einleitung auf eine Erfahrung hingewiesen. 
die im Zusammenhang mit der Untersuchung der elastischen 
Eigenschaften von Brotteig gemacht wurde. Immer wenn wir 
einen elastischen Gegenstand mit den Fingern einer Hand um. 
schliessen, scheint deren Riickstoss dazu beizutragen, die Elasii- 
zitat des Gegenstandes deutlicher zu machen. Aber auch wenn 
wir einen unelastischen Gegenstand umfassen, scheint sich d 
Riichstoss in einer momentanen Lockerung des Griffes geltend 
zu machen. Dieser Frage sollen weitere Versuche gewidmet 
werden. 

6. Die Vp erhalt die Aufgabe, eine gréssere Anzahl Beuge- 
und Streckbewegungen so schnell wie méglich hintereinander 
auszufiihren, und zwar einmal mit dem Zeigefinger der rechten, 
ein anderesmal mit dem der linken Hand. Man erhilt auffallig 
verschiedene Werte, je nachdem ob die Vp bei diesem Versuch 
dahin instruiert wird, die Bewegungen so auszufiihren, dass jedes- 
mal die Beugebewegung (Fall 1) oder dass die Streckbewegung 
(Fall 2) betont wird. Uber die mit Rechtshaindern erhaltenen 
Resultate gibt folgende Tabelle Auskunft. Die Zahlen bedeuten 
die Anzahl von Doppelbewegungen (Beuge-Streckbewegung) in 
der Sekunde. 


Fall 1 Fall 2 


Rechts i Rechts Links 


6.8 
6.0 
5.7 


Am 6.2 


Fall 1. Der Durchschnittswert von 6,2 fiir den rechten Zeige- 
finger stimmt recht gut iiberein mit dem Wert, den man erhiilt, 
wenn man annimmt, dass wir es mit einer Serie aufeinanderfol- 
gender Bewegungen wie in Versuch 1 resp. Versuch 2 mit Aus- 
nutzung des Riickstosses zu tun haben. In Versuch 1 erhielten 
wir fiir die Beugebewegung eine durchschnittliche Zeit von 0,07 
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sek., in Versuch 2 fiir die Streckbewegung eine solche von 0,09 sek. 
Zusammen eérgibt das 0,16 sek. Bei Aneinanderreihung einer so 
zusammengesetzten Doppelbewegung kommen wir auf etwas mehr 
als 6 Bewegungen in der Sekunde und das ist gerade der Wert, auf 
den wir in der obigen Tabelle stossen. Fiir den linken Zeige- 
finger ergeben sich etwas kleinere Werte. Vielleicht darf man 
hieraus schliessen, dass Sherringtons sekundire Induktion auf 
der linken Seite einen andern Verlauf hat als auf der rechten, 
— Sehr merkwiirdig ist, dass fiir Fall 2 die Werte so viel niedri- 
ger ausfallen als fiir Fail 1, und zwar erhalt man ungefahr nur 
halb so viel Bewegungen in der Sekunde wie in Fall 1. Es ist fiir 
die Selbstbeobachtung ganz auffallig, wie schwer sich schnell hinter- 
einander Doppelbewegungen mit Betonung der Streckbewegungen 
ausfiihren lassen. Die Zeit fiir eine Doppelbewegung betrigt 
nach Versuch 2 0,21 sek., hiernach kénnte man nahezu 5 Doppel- 
bewegungen fiir die Sekunde erwarten aber nicht die 3,5 aus der 
obigen Tabelle. Es ist nicht ganz einfach zu erkliren, warum 
die Aufgabe so schwer zu erfiillen ist, schnellste Doppelbewe- 
gungen mit Betonung der Streckbewegung auszufiihren. 

7. Es werden zwei Gummibander mit einem gegenseitigen 
Abstand von etwa 6 em zwischen zwei Leisten ausgespannt und 
die Vp. erhalt die Aufgabe, einen Finger so schnell wie méglich 
und auf solehe Weise zwischen diesen beiden Bandern zu bewe- 
gen, dass sie gerade mit ihnen in Beriihrung kommt, es soll aber 
durchaus vermieden werden, dass die Gummibinder bewegt wer- 
den. Die Folge dieser Instruktion ist, dass die Vp die Bewe- 
gungen sehr vorsichtig und damit sehr langsam ausfiihrt. Be- 
wegungen, die zugleich sehr schnell und sehr pricis sind, so etwas 
lasst sich nicht verwirklichen. Da nun die Genauigkeit an erster 
Stelle gefordert wird, so wird ihr die Schnelligkeit geopfert. Tat- 
sichlich fiihrt die Vp nur eine einzige Bewegung in der Sekunde 
zwischen den beiden Gummibandern aus, im Gegensatz zu den 
7—8, die mit der hier bestehenden Elongation bei schnellster 
Bewegung mdéglich waren. Die Bewegung zwischen den Gummi- 
bandern ist in dem von uns definierten Sinne vollig beherrscht. 

8. Wiahrend alle bisher beschriebenen Versuche mit dem Zeige- 
finger gemacht worden sind, wurde ein letzter mit dem Unterarm 
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durehgefiihrt. Auch bei ihm ist der Riickstoss deutlich, wenn 
auch im Verhialtnis zu der auslésenden Bewegung nicht so gr 
ausfallt wie bei der Bewegung des Fingers. Méglicherweise hi 
dies damit zusammen, dass der Riickstoss zu einem wesentlic 
Teil von der betrachtlichen lebendigen Kraft absorbiert wird, 
bei der Bewegung des Unterarms entsteht. 

Man vermisst in der Litteratur, die dem Riickstoss-Prob! 
gewidmet worden ist, die eigentlich nahelegende genetische Fra 
stellung. Wie steht es mit dieser Reflexbewegung bei Kindern, \ 
terliegt sie auch einem Reifungsvorgang und wie lernt das Ki 
von ihr Gebrauch zu machen? Wie lernt es das Kind — um 1 
Wachholder zu sprechen — seinem physiologischen Bewegun; 
mechanismus die ihm fremde Reaktionsweise aufzuzwinge 
Dieses Problem soll bei der Fortfiihrung unserer Versuche 
Angriff genommen werden. 
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The incidence of rickets and tetany as a function of 
the variation of sunlight. 


By 


PAUL HORSTMANN and HELGE PETERSEN. 


Rickets and tetany are very pronounced seasonal diseases, 
and are especially often met with during the months of winter 
and spring. The exact time for their culmination usually is only 
vaguely indicated by using such terms as: »between January and 
April», »between Christmas and Easter». On the other hand Os- 
LER (4) mentions, that rickets has its maximum in March, and 
GUILD (2) gives a graphic illustration of the incidence of tetany, 
showing a decided maximum in March and minimum in July— 
September. A similar curve has been published by Moro (quot. 
TH. MADSEN) (3). 

In order to review the seasonal distribution of these two 
diseases in Denmark (Copenhagen), we have made a record of 
the date of admission to The Childrens Hospital, Fuglebakken, 
of all patients with these two diseases during the twelve years 
from 1924 to 1935.' All cases are recorded, whether the diagnosis 
of rickets or of tetany has been primary or secondary in the cli- 
nical picture. The majority of the children with tetany also had 
rickets. After 1936 the two diseases have decreased considerably 
in Copenhagen, for which reason the subsequent years have 
been omitted from the investigation. 

A total of 1259 cases of rickets and 478 of tetany have been 
recorded. On the table the cases are grouped according to the 


’ We are indebted to Chief Physician VALDEMAR POULSEN, M.D., for 
permission to use the records of the hospital. 
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month of hospitalization. Chart 2 shows the seasonal distribu- 
tion graphically. 

The rickets curve shows its maximum in February, Marc} 
and April, with nearly equal values for these three months, and 
has a pronounced minimum in September, while the curve 
tetany has a pointed peak in March and minimum in July— 
tober. Generally spoken, the curves of rickets and tetany show 
a nearly parallel course. 

It is at present generally believed, that rickets and teta 
are caused by lack of adequate sunlight. PALM seems to ha 
been the first to recognize this etiological connexion. It 
however, not until after 1920 that this point of view is general 
adopted in medical literature, following the understanding of t 
effect of light through the researches on Vitamin D. (HULDSCHI 
Sky 1919). For further references see: COBLENTZ (1) and SHOHL (6 

Apparently the seasonal distribution does not corroborate 
this view of rickets and tetany as being dependent on sunligh 
the two diseases having their maximum and minimum around 
the equinox of the spring and of the autumn respectively, at which 
times the amount of sunlight received is the same, whereas the 
incidences do not differ very much at summer- and winte! 
solstices, which represent maximum and minimum respectivel) 
of direct sunlight. As on the other hand the importance of sun 
light with regard to this particular disease is indisputable, th: 
discrepancy is generally regarded as a sort of »lag», though the 
phenomenon has not been very much commented in literature. 

Now the effect of sunlight may be supposed to increase with 
the length of the day, which approximately can be assumed to 
follow a sinus curve, h + asin x, where h is the length of the day 
at equinox, 12 hours, a is the amplitude of the annual variation 
of the length of the day, in the latitude of Copenhagen (ca. 56°) 
about 5 hours, and » is the time, counted from the equinox of 
the spring. 

But in addition hereto, the intensity of sunlight depends on 
the declination of the sun. This variation of the intensity of the 
sunlight can with some approximation be expressed by I + b sin 2, 
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where, in the latitude mentioned, is app. = 
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Hence the equation 
V =(I +b sin (h + sin 2) 


(I) expresses how the effect of direct sunlight, V, varies with 
time. This curve has its maximum at summer solstice, mini- 
mum at winter solstice and equal values at the two equinoxes. 

If the result of the process, brought about by the sunlight, 
accumulates from day to day in the body, besides being subject 
to continued transformation or disintegration, the effect produ- 
ced will be the net yield of the positive process, viz. the accumu- 
lation, and the negative process, viz. the disintegration. Thus 
the state existing in any given moment does not necessarily 
follow the intensity of the sunlight, but depends on the variation 
of the radiation of sunlight as well as on the variation of the 
negative process. This process can in the simplest way be re- 
garded as running steadily day and night, like other chemical 
processes of disintegration, which continue as long as there still 
remains substance to be disintegrated. 

Let k be the result of the disintegration during twenty-four 
hours. The net yield of the two opposite directed processes is 
then 

(I +b sin x) (kh + asin x)—k.! 


After accumulation during 6a days, the net yield will be 
(I +bsin x) (h+asinz) 


Integration of this expression gives the effect, S, accumula- 
ted from the time 0 (equinox of the spring) to the time @: 


a a 
= + (Ia + bh) (1— cos t)—b-— sin COS @. 


' This expression is based upon the assumption, that the negative 
process is a constant one. If it be a question of a disintegration in the 
common chemical sense, the negative effect will be proportional to the 
substance available for disintegration at a given moment, and not constant. 
Thereby the expression becomes more complicated, but will in all essentials 
yield the same result. 
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The value of k, the disintegration, is not known beforeha: 
The most reasonable persumption is that the positive and ne; 
tive effects just counterbalance one another during a wh: 
year. This means, that the expression for S becomes zero, wh: 
the accumulation is continued during one year and x consequent 
equals 22. 

This gives 


a 
k=Ih+b- 
2 


and consequently 


a 
S = (Ia + bh) (1— cos sin COS @. 


As a is about 5 hours, h = 12 hours and b ='/, J, the fo 
lowing equation results 


S = I (10.8 (1 — cos 2) — sin cos (II 


On chart 1 curve I shows the variation of the effect of direc 
sunlight in the course of a year, according to equation I. Curv: 
II shows the variation of the net yield of the positive, accumu 
lated effect of sunlight and the continuous negative, disintegra 
ting effect in the body (equation II). From these curves it is 
noted, that in the latter case the maximum yield of the irradia 
tion of sunlight does not take place until the equinox of the 
autumn, while the minimum yield is found at the equinox of 
the spring. 

From this may be deducted, that potential biological effects 
of sunlight — having the characteristic, that they accumulate 
in the course of time and that the change produced disappears 
- in the course of time — must result in an annual variation, show- 
ing maximum around the equinox of the autumn and minimum 
around the equinox of the spring (September and March respec- 
tively on the northern hemisphere). 

This gives us the possibility to understand the above men- 
tioned »lag» of the maximum incidence of rickets and tetany. 
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Chart 1. Abscissa: Months. 


While the intensity of direct sunlight has its minimum three 
months before the culmination of these diseases, the accumula- 
ied effect of sunlight and the frequency curves of the cases show 
complete inverse interdependence, the accumulated effect 
having its minimum when the case frequency reaches maximum 
and vice versa. 
It may be objected, that the date of admission to hospital 


not always coincides with the beginning of the disease and that 
curves based upon these dates do not reflect the real conditions. 
To this must be remarked, that children with tetany presumably 
nearly always are hospitalized shortly after the disease has mani- 
fested itself. As to rickets, it is not easy to get a better criterion 
than that the symptoms have been so pronounced, that they 
demand hospitalization. Even if this takes place due to bron- 
chopneumonia or dyspepsia, the underlying weakening of the 
constitution in most cases certainly has been caused by the exi- 
sting rickets, and these hospitalizations therefore principally 
will take place, when the resistance of the organism against 
rickets is lowest. After all our present clinical knowledge we are 
bound to suppose, that the resistance against rickets is lowest, 
when the amount of vitamin D in the body is lowest and vice 
versa. Applied to the results here given, this means that mani- 
fest and presumably also relative lack of vitamin D is most fre- 
quent in March and rarest in September. 
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Chart 2. 


Vitamin D satifies the criteria adopted in the computation 
of curve II, viz. 1) formation through irradiation by sunlight 
2) capability of accumulation. 3) steady use by the organism. 
It is not known, whether the requirement of vitamin D is th 
same the year round, but we have no knowledge as to the con- 
trary. Considering this reservation, it is suggested, that curve 
II approximately reflects the seasonal fluctuations of the con- 
tents of vitamin D in the infantile organism. Of course supply 
of vitamin D otherwise than by irradiation of sunlight might 
change this. As to normal food it is probable that the vitamin D 
contents follow the same annual variation, as in this case it pre- 
sumably also originates from the effect of light. 

The results arrived at show that the characteristic postpone- 
ment of the maximum incidence of rickets and tetany to the 
spring exactly must be expected, when the diseases are caused 
by lack of a substance which accumulates in the body by the 
effect of sunlight. 

Should the onset of a disease be favoured by the presence 
of such accumulated substance, the greatest number of cases 
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might be expected around the equinox of the autumn. Certain 
diseases, like intestinal infections and poliomyelitis, are most 
frequent during that period of the year. It ought to be examined, 
whether their occurrence has anything to do with the variation 
of sunlight. As to poliomyelitis, such connexion has previously 
been pointed out. (HELGE PETERSEN) (5). 


Summary. 


While the direct effect of sunlight has its maximum in June 
and its minimum in December, a possible accumulated effect of 
sunlight will reach maximum in September and minimum in 
March (on the northern hemisphere), provided the disintegration 
of the accumulated substance proceeds with the same intensity 
throughout the whole year. 

A survey of the date of hospitalization of 1259 patients with 
rickets and 478 with tetany showed that these vitamin-D-defi- 
ciency-diseases had their maximum incidence around March and 
minimum around September. A complete reciprocal interde- 
pendence is shown by the case incidence curves and the curve 
showing the accumulated effect of sunlight. It is considered pro- 
bable, that the seasonal variations of the vitamin D contents in 
the infantile organism approximately follow the latter curve. 

Finally it should be underlined, that a seasonal disease may 
well be dependent on sunlight, even when its maximum is found 
around one of the equinoxes. 


Table. 

Monthly distribution of cases of rickets and tetany, admitted 
to The Childrens Hospital, Fuglebakken, during the years 1924— 
1935 inel. 

Rickets Tetany 


83 
80 
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Tetany 
78 
41 
11 


September 
October 
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Chorionic Gonadotrophin in the Treatment of Disturbances 
of Development in Childhood and Adolescence. 
Preliminary Report. 

By 
ROLF LUFT. 


Chorionic gonadotrophin is produced primarily by some part of the 
fertilized ovum, after it becomes embedded in the uterine wall, sub- 
sequently from the corresponding part of the placenta. The hormone 
production continues until detachment of the placenta. The hormone 
is excreted in the urine. In animal experiments it has the same effect 
as the pituitary gonadotrophin ICSH (interstitial cell stimulating hor- 
mone): in the ovary maturation of follicles and luteinization, in the 


testis stimulation of the interstitial cells but also — probably indirectly 
through stimulation of the hormone secretion of the interstitial cells — 
of the tubuli seminiferae (literature: see FEVOLD 1939, ENGLE and LE- 
vin 1941). Chorionic gonadotrophin has got some use in the therapy 
of metrorrhagia (Reiprich 1934, Novak 1938, Jacoby and Der Briicke 
1940). It is, however, emphasized in »The Report of the Council on 
Pharmacy and Chemistry» 1940, that the hormone itself is of little 
therapeutical value in gynecology (see also Davis and Hellbaum 1943). 


The hormone has been used in the treatment of crypt- 
orchidism during several years. In the present paper I will 
also give a statement of the use of chorionic gonadotrophin 
in the treatment of hypogenitalism in boys and in growth 
disturbances. 


1 Read at the meeting of Svenska Endokrinologféreningen at Stockholm, 
November 23, 1945. 
The Pregnyl was supplied through the courtesy of A. B. Pharmacia, Stock. 
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Cryptorchidism. 


The ways of treatment in cases of undescended testicles have 
been and are still orchidopexy and endocrine therapy. Chorio- 
nic gonadotrophin has proved to be the most advantageous o! 
the hormones tested. When criticizing the results of treatment 
one has mainly concentrated on the anatomical situation, i.e. i! 
the testicle was found in the scrotum or not. In literature a suc 
cessful result after orchidopexy is found in 50—70 % of the cases 
treated (see BJERRE 1935 and HANSEN 1945). The results of 
hormonal treatment show even greater variations (see PULLEN 
et al. 1942, WELLS 1943). A score of authors brought about 
descent in about 70% of their cases (see NIXON 1938, BIGLER 
et al. 1938, HARDING 1943). On the other hand a number of 
authors have only received results in about 20% of the cases 
(MiImMPRISS 1938, THOMPSON and HECKEL 1939, ZELSON 1939, 
REA 1941, LAUIN 1943). One of the reasons that cause the large 
variations is probably that certain series of treatment also in- 
cluded cases of pseudo-chryptorchidism, in which the tendency 
to spontaneous descent is very large. 

As a comparison I can mention something about the cases 
of cryptorchidism, now being collected by Lurr and Qvist'. 
On examining 30 cases of cryptorchidism, operated on with 
orchidopexy during 1925—1940, we found a complete descent in 
5 cases. In further 7 cases the testicle was located higher up in 
the scrotum. In the remainng 18 cases the anatomical result was 
quite unsatisfactory. We have hitherto treated 50 cases with 
chorionic gonadotrophin. A descent of the testis could be induced 
in 9 (18%) of these. 

The object of treatment of cryptorchidism is, however, not 
only to induce a descent but mainly to produce a complete 
function of the testis. This possibility has been considered 
greater, if the testicles could be fixed in the scrotum. Is really 


1 The investigations were begun by the late Dr. James Hindmarsh and 
Rolf Luft, and are now continued by Luft and Qvist. 
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a disturbed testicular function found in cryptorchidism? The 
disturbances here referred to, concern: 


1. Spermatogenesis. It may be considered proved, that steri- 
lity oceurs in about 100% in bilateral cryptorchidism, and that 
sterility is comparatively common also in unilateral cases (litera- 
ture, see HANSEN 1945). 

My results in this respect are in accordance with those of 
earlier investigators (table 1). The material is still limited. The 
semen analyses have been performed by Dr. Eric NORLANDER. 
Analyses were made in eight cases of bilateral cryptorchidism, 
which had been operated on earlier. In two of these the testes 
were still located outside of the scrotum. No normal sperms 
were found in these cases. In the other six the testes were loca- 
ted in the scrotum, most of them, however, in the superior scro- 
tal position. In five out of these six cases there was a decreased 
spermatogenesis (oligospermia, increased amount abnormal heads, 
decreased motility), but morphologically normal sperms were, 
however, found. The fifth case showed a total aspermia. It is 
as yet too early to draw any conclusions from these results, i.e. if 
a better anatomical position of the testicles after operation is com- 
bined with a better fertility, and if this could be of guidance for 
therapy. This fact is being investigated. 

Nine cases of operated unilateral cryptorchidism were exa- 
mined. Three of these patients had children, so semen analyses 
were considered unnecessary. Four of the remaining six cases 
showed ordinary sperm counts, while two showed signs of sperm 
deficiency. 

2. The Hormone Secretion. DRIPS and OSTERBERG (1940) 
found an ordinary excretion of 17-ketosteroids in one case of 
eryptorchidism. The author in his cases (table 2) found a normal 
excretion of 17-ketosteroids in 19 out of 21 cases. It is remarkable, 
that the excretion of 17-ketosteroids was normal even in cases 
with defective spermatogenesis. In two cases both the hormone 
excretion and the spermatogenesis were deficient. Thus a de- 
ficient spermatogenesis does not exclude a normal hormone exretion. 
A dissociation of the two testicular functions is also known 
since long (see DESCLIN, MARTINS and DE MELLO 1935). 
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Excretion of 17-Ketosteroids 


Testis dx Testis sin mg 
I. LBH. | 1907 Right | 1940 | Not palp. Norm. Ser. 28 
2. SBA. | 1923 » 1926 | Extirp. Enlarged. Ser. 24 
3. LEH. | 1917 » | 1939 | Intraabd. Norm. Ser. 26 
4. LAB. | 1926 | 1987 | Atrophy. not palp. Enlarged. Ser. 25 
5. KLF. | 1924 | 1938 » Reg. ing. | Norm. Scr. 24 
6 GGF. | 1925 | 1935 | Small. (Ser.) » » 31 
7. IEL. | 1928 » | 1987 | Atrophy. (Ser.) Enlarged. Ser. 24, 
8. UJL. | 1926 Left 1937 | Norm. Ser. Atrophy. (Ser. 8,2 
9. HGJ. | 1929 » | 1938 | Enlarged. Ser. Small. Reg. ing. 18.2 
10. BGJ. | 1922 Right | 1935 | Not palp. Norm. Ser. 30,( 
. NAL. | 1925 | 


1937 | Atrophy. (Scer.) » » 35,0 


7 thle 


t 
Ste 


Daily excretion of 17-Ketosteroids in healthy men: 24.8 mg+1,43 (Lurr 1944 


The skeletal development was examined by X-rays in 40 
cases. The investigations in all cases included the shoulder-, 
elbow-, hip-, knee-, wrist- and ankle joints. The estimation of 
skeletal age was conducted according to RUCKENSTEINER (Die 
normale Entwicklung des Knochensystems im Réntgenbild, 1931). 
In all cases the skeletal age was in accordance with the chrono- 
logical age, i.e. skeletal development lay within the limits, con- 
sidered normal for the age group in question. Nor was there in 
these cases any disturbed proportionality in growth between 
the parts of the skeleton of the body and the extremities (eu- 
nuchoid habitus), that is supposed to occur after long-standing 
depression of androgen production during adolescence. 

As malignity of the undescended testic e only occurs in 2— 
4% of the cases (REA 1941, CAMPBELL 1942), the prevention of 
sterility becomes the main object of our efforts to bring about 
descent. It is emphasized in literature, that degenerative changes 
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Retentic Investigation 1945 |17-Ketoste-| 
Operation | roids 


eens Testis dx Testis sin mg/day 


12. KGL. | 1926 Left 1934 Norm. (Ser.) Not palp. | 80,6 
. SHN. | 1922 Bilat 1935 » » Small. (Ser.) 30,0 

. 8JJ. | 1927 » 1934 (Small. (Ser.) » » 26,1 

. GEE. | 1928 » 1940 _» » » > 22,5 

. CAA. | 1898 » 1943 Intraabd. Not palp. 32,5 
7. KSL, | 1909 » 1944 | Atrophy. Reg. ing. >» » 31,0 
3. GHG. 1922 » 1935 | Smali. (Ser.) Small. Ser. 26,7 
9. RHD., 1928 » 1934 | Norm. Ser. Norm. Ser. 11,3 
20. JAB. | 1933 1938 | Small. Reg. ing »  (Ser.) 13,5 
SAA. | 1919 > 1923/1937 | Not palp. Small. Ser. 20,4 


Daily excreation of 17-Ketosteroids in boys, see Lurt 1945. 


in ectopic testicles only occur during puberty and after (REA 
1941, JASON 1944). Sterility could thus in certain cases be pre- 
vented, if a fixation of the testicles in the scrotum were possible 
before puberty. Only orchidopexy is unsufficient in many cases 
to prevent sterility (HANSEN 1945). Thus treatment with chorio- 
nic gonadotrophin remains, but this hormone brings about a 
descent only in a limited number of cases. 

When we in spite of this still suggest treatment with chorio- 
nic gonadotrophin, it is for the following reasons (the authors 
mentioned below are of the same opinion as myself): 


1. Hormone treatment shows if the case is suitable for this 
form of therapy or if there are anatomical obstacles to the de- 
scent (THOMPSON et al. 1937, REA 1941, FREED 1942, LAPIN et 
al. 1943, HARGING 1943). In the cases where we were succesful, 
the descent occured already after seven injections of Pregnyl, 
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each containing 600 I.E. In such cases where seven injections 
were insufficient, a descent could not be induced even if the in- 
jections were continued for a long time. 


2. In spite of the fact that in most cases a full descent was 
not obtained, a partial descent was obtained (in 35 cases out 
of 40), i.e. a movement of the testis towards the scrotum. 


3. In a number of cases (7 out of 10) an unpalpable testicle 
was made palpable by pre-operative treatment with chorionic 
gonadotrophin. 


4. The subsequent operation is considerably facilitated by 
the pre-operative treatment with chorionic gonadotrophin. This 
treatment seems to bring about an elongation of the funicle and 
an improved development of the scrotum (THOMPSON ef al. 
1937, REA 1941, HARDING 1943, LAPIN et al. 1943). The reason 
may be that the hormone stimulates the production of male 
hormone in the testicles. 


5. Orchidopexy should be followed by a post-operative treat- 
ment with chorionic gonadotrophin in order to stimulate testi- 
cular function and to induce a firmer fixation of the testicles in 
the scrotum (LAPIN et al. 1943). 


In the following I will give an account of the treatment of 
hypogenitalism and growth disturbances with chorionic gonado- 
trophin. 


Hypogenitalism in Boys. 


The effect of testosterone propionate and methyl testosterone 
on genital growth and development of secondary sex characte- 
ristics is well known (complete literature: see HAMILTON 1937, 
Mc CULLAGH and ROSMILLER 1941, FAGER 1942, GoRDON and 
FIELDS 1943. LISSER 1943, VEST and BARELARE 1943, KENYON 
et al. 1944, BAYER 1944). With these hormones satisfactory re- 
sults have been obtained in the treatment of hypogenitalism due 
to primary testicular insufficiency as well as to hypogenitalism 
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due to inadequate stimulation of the testes from the pituitary. 
But these hormones should be used with caution in the treatment 
of similar disturbances during puberty and adolescence. Some 
investigations indicate that large doses of testosterone prepara- 
tions may induce a precocious closure of the epiphyses (FANCHER 
1932, McCuLLAGH and MacGurit 1940, GOLDZIEHER 1941, 
HURXTHAL 1943) and sometimes even atrophy of the testes 
(MooRE and PRICE 1938, SHAY etal. 1941, RUBINSTEIN and KurR- 
LAND 1941, SELYE 1943, McCULLAGH 1943). Chorionic gonado- 
trophin seems to be the adequate hormone in the treatment of 
male hypogenitalism during childhood and adolescence. Though 
some successful therapeutic attempts have been reported (GoR- 
DON and FIELD 1942, PULLEN et al. 1942, FINKLER and COHN 
1943), the experience of this method of treatment seems to be 
rather poor. 

Rather early there occurred growth of the penis and obvious 
growth of pubic hair in most cases of cryptorchidism during 
treatment with chorionic gonadotrophin. The stimulation was 
so strong in some cases that the treatment had to be discontinued 
for the time being. The changes then disappeared, however. 

The author has used chorionic gonadotrophin on five boys 
with hypogenitalism. The patients were 10—17 years old. The 
results were satisfactory in four out of these five cases. The fifth 
one was a boy of 16, that since three years had a complete testi- 
cular atrophy of traumatic origin. Chorionic gonadotrophin was 
of no use in this case, but with large doses of testosterone pro- 
pionate a beginning eunuchoidism could be checked. 

The following case may be representative for the cases of 
hypogonadism that were successfully treated with chorionic 
gonadotrophin. 

Case 1. (P. E.D., born 1930, figs. 1—2.) Boy of 15. Already as 
a child he was very fat and dysplastic. Gymnastics were too much for 
his strength, but otherwise he followed his schoolwork sufficiently well. 
In 1942 bilateral cryptorchidism and marked genital hypoplasia were 
diagnosed. Large doses of serum gonadotrophin (a total of 24 000 I.E.) 
were injected during June 1942—December 1943 without any remar- 
kable effects. Spontaneous descent of testes occured in 1944. During 
the last year more rapid height increase. On examination in August 
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1945 (fig. 1): A rather tall, pale boy of the Fréhlich type with very small 
penis (4 cm.), full breasts, girdle type obesity, broad hips and large thighs. 
Testes as hazel-nuts in size, scrotum badly developed. Voice feminine. 
Prostate very small. No hair growth on extremities, in the face or on 


Fig. 1. Boy. 15 years old, with hy- Fig. 2. Same boy as in fig. 1 after 
pogonadism. 3 months treatment with Pregny]l. 


the trunk, but a slight hair growth on the large mons veneris. Body 
length 173 cm, weight 91,5 kg, span 180 cm. lower measurement 90 em, 
chest 99 cm, abdomen 89 cm, hip measure 118 cm. B. M. B. — 10%. 
Skeletal development on X-rays corresponded to an age of 15 years. 
Therapy: Pregnyl 600 I.E. twice a week during two months. 

On examination in October 1945 a marked improvement was noticed. 
The boy felt stronger, was more active, which has been noticed by 
parents and teachers. Body shape had changed, adiposity had de- 
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creased, which may be seen by the following measurements: height 
174 em, weight 86 kg, span 180 cm, lower measurement 90 cm, chest 
96 cm, abdomen 80 cm, hip measure 112 cm. The penis had nearly 
reached normal size (7,5 em), the testes were twice as large as before 
treatment, the scrotum too had noticeably increased in size. There 
was now a slight hair growth on body, extremities, cheeks and upper 
lip, as well as a marked development of pubic hair. On examination in 
November (fig. 2) the improvement was found to have proceeded. The 
patient’s voice was now breaking. 

Excretion of 17-ketosteroids: before treatment in August 1945 9 
mg/day, in October 23 mg (normal value) and in November 28 mg a day. 


Growth Disturbances. 


During the last years great attention has been paid to the 
connection between gonadotrophic hormones and somatic growth. 
Several authors have found a growth-promoting effect in small 
doses of testosterone and testosterone propionate (GOLDZIEHER 
1939 and 1941, RUBINSTEIN and SOLOMON 1940, RAPFOGEL 1940, 
WEBSTER and HOSKINS 1940; McCULLAGH and ROSMILLER 1940 
as regards methyl testosterone). The growth-promoting effect of 
chorionic gonadotrophin was first noticed during the treatment 
of ecryptorchidism and hypogonadism. During the war years 
it has been used in America with success in cases of growth 
disturbance. (DoRF 1940—41, LURIE and HERTZMAN 1941, 
GORDON and FIELDS 1942—43). 

My material consists of three boys aged 15—17 years, suffe- 
ring from retarded growth. Two of these also showed hypogeni- 
talism. I also treated two girls with pituitary dwarfism. None 
of these five cases had any clinical signs of hypothyroidism. In 
all these cases the treatment was initiated with thyroid hormone 
during 1—2 months, with no effect, however. Three of these 
cases will be reported here. 


Case 2. (A. H., born 1928.) Boy of 16. According to statements 
from the parents ordinary bodily development until 12—13 years of 
age (1940—41). At this very time growth as well as bodily and genital 
development seem to have come to a standstill. Height 151 em in 1942, 
152 cm in 1943 and September 1944. On examination in September 
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1944: Small boy with infantile appearence. Bodily as well as genital 
development corresponded to an age of 13. Penis very small, testes 
the size of hazel-nuts, no signs of hair growth on body, extremities, in 
the face or on the pubic region. His voice had not yet broken. Physic- 
ally ha was childish. Could not manage his school-work during last 
three years and failed to get his removal to the next class. 

Therapy (see fig. 3): Had received thyroid preparations during the 
last year with no effect. Pregnyl treatment was now begun according 
to the graph fig. 3. There was a prompt reaction to the treatment. 
Height increased 11 cm during one year; weight increased from 43 to 
50 kg; the voice became masculine; bodily development perceptibly 
increased. The penis and testes became almost normal in size. A marked 
pubic and axillary hair growth appeared. There was a psychical maturity 
and he could follow his schoolwork much easier. The favourable thera- 
peutic effect seems to continue. 

Excretion of 17-ketosteroids: in September 1944 9 mg, in May 1945 
21 mg a day. 


Case 3. (H. F. B., born 1930.) Boy of 15. Had always been shorter 
in stature and of weaker constitution than his comrades. Height in- 
crease was continuing all the time but rather slowly. Now the patient 
was supposed to go into business but it was difficult for him to get a 
job because of his small size. Height was 148 em, weight 41,6 kg, span 
152 cm, lower measurement 77 cm. He showed a rather infantile appear- 
ence. As a contrast to this was an ordinary development of penis, scro- 
tum and testes. Pubic and axillary hair growth were, however, missing. 
Intelligance age 15—16 years. 


Body length __ 
cm T T T i | 
Patient HFB. 15 years 
152 1 
151 
| | ae 
150 
149 
148 
Thyranon 1 tobi. x3 Pregnyl 600 I. E. twice a week 
147 
1 2 -3 4 5 6 7 8 9 10 W 
Fig. 4. 


Treatment (fig. 4): Thyroid therapy during three weeks was unsuc- 
cessful; there was only a slight height increase but the duration of treat- 
ment with thyroid preparations was too short to allow of any definite 
conclusions. Chorionic gonadotrophin was then substituted and Pregnyl 


Time 
weeks 
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600 I. E. was given twice a week. The treatment has now been give: 
during 11 weeks, and the patient has grown 4 cm, while weight has in 
creased 2 kg. Pubic hair growth has begun to appear. 


Case 4. (A.S. V. N., born 1929, fig. 5.) Girl of 16 with the typica 
picture of pituitary dwarfism. 


Fig. 5. Girl of 16 with pituitary dwarfism. 


This girl seems to have developed normally until about 7 years of 
age. When sent to school she was smaller than her schoolfellows. Bodily 
development was then retarded and growth ceased. She went through 
the school, managing fairly well. Then she went in for household work, 
and is now working as housemaid. On the first examination in February 
1945, when 16 years old, height was 132 cm, weight 29 kg. The span 
and height were equal and so were the upper measurement and the lower. 


| 
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There was very little subcutaneous fat and no pads of fat. She was 
well-proportioned, but bodily development corresponded to 8 years of 
age. Genitals infantil on gynecological examination, no development 
of breasts. She seemed to be rather clever, but had a very limited 
‘phere of interest. The development of the epiphyses corresponded to a 
child of 12 years of age. 


40 Body length 


T T T T T 
cm Patient A.S.N. ¢ Age: 16 years 
139 Diagnosis: Pituitary dwarfism. } 
138 
7 | 
136 
35 
| 
| | 
134 | 
| 
133 | 
132 — Pregnyl E Gesty! |  Pregnyl Stilbol 1 mgx2]_ Pregny! —Pregny! 
Thyronon 1} tabi. «3 twice o week 200 1.E COLE DiMenformon 200 600 1 E. twice 
Thyrokin Roche 2 mi twice o week] twice o week 10000 1. bE. twice o oO week 
twice week + twice o week [- week 
Febr 1 March 2 April 3 Moy 4 June 5 July 6 Avg 7 Sept 8 Oct 9 Nov 10 Dec 


Treatment (fig. 6): Treatment with thyroid preparations (Thyranon 
1 tabl. X 3 and Thyroxin Roche 2 ml twice a week) did not give any 
remarkable stimulation of growth. The stimulation was, however, ob- 
tained with Pregnyl (600 I. E. twice a week), while there was no re- 
markable height increase during periods, when serum gonadotrophin 
(Gestyl), estradiol benzoate (DiMenformon) and Stilbol were substitu- 
ted. The total height increase was 6 cm during April—November 1945, 
but during this time the chorionic gonadotrophin was omitted for three 
months and replaced by less active substances. The effective time of 
treatment was 5 months. 

Excretion of 17-ketosteroids: before treatment 10—11 mg a day. 
After one, two and three weeks of treatment with 600 I.E. Pregnyl 
twice a week still 10—11 mg a day. 


These three cases may illustrate the growth stimulating 
effect of chorionic gonadotrophin. This is most evident in the 
girl with pituitary dwarfism, since this disease otherwise is very 
resistent to therapy (methyl testosterone, however, used with 
success by Wagner 1943, chorionic gonadotrophin in connection 
with male hormone by THOMPSON et al. 1944). The interpreta- 


Time 
months 
Fig. 6. 
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tion of the stimulative effect is rather uncertain. It can as yet 
not be decided, if the chorionic gonadotrophin has a primary 
growth stimulating effect or if this is secondary to a stimulation 
of the gonads. 

In the boys with growth disturbances there was an enlarge- 
ment of the testes during the treatment. In cases 1 and 2, where 
determinations of the urinary 17-ketosteroids were performed, 
these substances were increased in connection with the gonadal 
stimulation. In case 6, the dwarfed girl, the urinary 17-ketoste- 
roids were unchanged after treatment. 

This stimulative effect of chorionic gonadotrophin is of special 
importance now, since the growth hormone of the anterior pitui- 
tary has not proved to be so favourable in growth disturbances, 
as it was at first supposed to be (SHELTON 1942, RYNEARSON 
1944). 

At which age should the treatment of disturbances of deve- 
lopment start? On one hand there is often a spontaneous im- 
provement of cryptorchidism, hypogonadism or growth distur- 
bances, particularly at puberty. On the other hand our chances 
to remove a disturbance of development are much greater, when 
the child is younger and the skeleton less differentiated. It is 
therefore at the same time a difficult and an important task for 
the physician to decide on the right moment for treatment. 

It is an old moot question when to start treatment in cryp- 
torchidism. This question shall be the object of discussion in a 
later article. When treating cases with moderate disturbances 
of genital and bodily development, I always try to wait for the 
arrival of puberty. Treatment was therefore mostly begun at 
the age of 15—16. In severe cases, however, the treatment was 
started immediately, irrespective of age. 


Conclusion. Chorionic gonadotrophin seems to be a hormone 
with considerable power to restore the normal bodily develop- 
ment in eryptorchidism, hypogonadism and growth disturbances. 
It ought to become of great use in the treatment of these distur- 
bances in childhood and adolescence. 

The author gives preliminary reports on some investigations 
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of the use of chorionic gonadotrophin in the treatment of crypt- 
orchidism, hypogenitalism and growth disturbances. The main 
features of these investigations are: 

The spermatogenesis was examined by means of semen ana- 
lyses in 17 cases of cryptorchidism, nine unilateral and eight 
bilateral ones, that had been operated on earlier. There was a 
sperm deficiency in two cases of unilateral and in all cases of 
bilateral cryptorchidism. The deficiency was less pronounced 
in those cases of operated bilateral cryptorchidism, in which the 
testes at re-examination were found in the scrotum, than in those 
where the testes were unpalpable or palpable in regio inguinalis. 

The excretion of urinary 17-ketosteroids was within normal 
limits in 19 of 21 cases of cryptorchidism. 

In all cases skeletal age on X-rays corresponded to chrono- 
logical age. 

Other forms of disturbances of development did not appear 
more often in cryptorchidism than in the ordinary patients 
visiting the outpatient department. 

Thirty operated cases of cryptorchidism were re-examined 
(by Lurrt and QvisT). The testes were found in the ordinary 
serotal position in five and in the superior scrotal position in 
another seven of these cases. 

Fifty cases of eryptorchidism were treated (by Lurr and 
QvIsT) with chorionic gonadotrophin. A complete descent was 
induced in nine cases (18 %), while a partial descent was evoked 
in most cases. 

The author suggests that treatment in cryptorchidism should 
always start with chorionic gonadotrophin; operation should be 
resorted to in those cases where a complete descent can not be 
induced by hormone treatment. The operation is followed by 
post-operative treatment with chorionic gonadotrophin. 

Five cases of hypogenitalism in boys have been successfully 
treated with chorionic gonadotrophin. The author gives a report 
on one of these cases. 

Chorionic gonadotrophin remarkably stimulated bodily deve- 
lopment and growth in two boys, 15 years of age, with growth 
disturbances, and in a girl of 16 with pituitary dwarfism. 

16— 46416 Acta pediatrica. Vol. XX XIII 
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Treatment with chorionic gonadotrophin in one boy wit! 
hypogenitalism and another with growth disturbance was con 
nected with an increased excretion of urinary 17-ketosteroid 
at the same time as an enlargement of the testes. No such in 
crease was concomitant to the same treatment in the dwarfe 


girl. 
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The acute leukemia in children. 


By 


JOHAN RIIS. 


As our experiences widen and the diagnostic aids become in- 
creased in number and subtlety it happens that a disease changes 
in appearance, indeed, it may take on an entirely new face. — 
This is partly because we have succeeded in recognising the dis- 
ease at an earlier time, before the classical symptoms have had 
the chance to develop, partly because we have become able to 
diagnose also less typical forms of the disease. 

Recollecting what was meant by »tuberculous diseases» half a 
century ago and the meaning of it today, the development at once 
will be clear. The tuberculin test, culture of the tubercle bacillus, 
inoculation upon animals, the sedimentation reaction and parti- 
cularly the roentgen examination have radically changed the 
picture of the tuberculous diseases. 

Infarctus cordis, by the elders of clinicians called »status angi- 
nosus», no longer is diagnosed exclusively on the anamnesis and 
on rough clinical symptoms. Equal importance is attributed to 
the electro-cardiogram, the leukocyte count, the sedimentation 
rate, eventual residue N values and the blood sugar values. Myo- 
sardial infarction today has a varied facies morbi, in which gastro- 
intestinal symptoms, pulmonary symptoms or symptoms of acute 
circulatory failure may dominate. In some cases all the classical 
symptoms are lacking. 

A similar development has taken place for the diseases of the 
blood. The anemias are differentiated into a number of defined 
facies morbi. However, here probably only beginning of the de- 
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velopment has been reached. This particularly applies to anemia 
in children where the pathogenetic factors have been far from sa- 
tisfactorily investigated. 

The leukemic diseases have been taken up for renewed studies 
since our extended knowledge of morphology of the white blood 
cells and the sternal puncture as additional diagnostic aid have 
improved on our qualifications. The consequence is that the 
symptomatology of the leukemic diseases has changed. This 
especially holds for the acute leukemias. 

The acute leukemias still in the textbooks are described as 
diseases following an acute course, with high fever, hemorrhagic 
diathesis, necroses in larynx and oral cavity and having a rapid 
course. A number of monographies from recent years have shown 
that this description of the disease is not consistent with the actual 
conditions, but only applies to the terminal stages of the disease. 
Amongst publications from the Scandinavian countries, that are 
of special interest, there are OLE K. EVENSEN and HALL SCHAR- 
TUM-HANSENS work of 1941, and OLOF BRANDBERGS thesis for 
the doctorate of 1943. In the following references will be made to 
these works. In the present publication it will be accounted for 
24 cases of acute leukemia collected from the Pediatric Depart- 
ment of the University Hospital during the years 1937 to October 
1944. 

Physiologically the hematology of the child during the first 
days after birth is characterised by high numbers of white blood 
cells, 15 000 to 30 000 per mm®, with 60 %—70 % of polynuclear 
cells. In course of the following days the number rapidly falls to 
about half, as especially the polynuclear cells are reduced, and a 
relative lymphocytosis arises. From about the age at which the 
child begins at school the number of the white blood cells is the 
same as in the adult. 

In 1922 NAEGELI wrote: »Myeloische Leukemi ist sehr selten 
und vor dem 4. Lebensjahre nicht beobachtet.» This conception 
is no longer maintained, but the acute leukemia still is a compara- 
tively rare disease. The two first cases of acute myelogenous 
leukemia in children in the Scandinavian literature were pub- 
lished by N. MALMBERG in 1925. JEAN V. COOKE finds 50 cases 
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of acute leukemia in about 100 000 admissions. He finds a de 
cided increase in late years. WALLSTEIN and BARLETT collecte:! 
14 cases from a material of 24 246 patients, BRANDBERG 34 fron 
amongst 14 628 patients. All these statistics are dealing wit! 
children. At the Pediatric Department of the University Hospi 
tal 24 cases of acute leukemia have been diagnosed in course o 
the period 1/2 1937 to 1/10 1944. During this same period a tota 
of 5019 patients have been treated. However, these number: 
give no representative picture of the frequency of the disease 
as the department to no small extent is being used as diagnosti: 
department to a selected material of patients from all over th 
country. 

In the present material of 24 children there are 15 boys and 
9 girls. This surplus in the number of boys corresponds to what 
usually is found in larger statistics. However, BRANDBERG finds 
an even distribution. JEAN V. CoOKE’s material consists of 32 
girls and 18 boys. 

Distribution as to age is seen from the following table: 


| 
| 
| 


Age in years 0-1 | 5—6 | 6—7 | 7-8 | 


| 
| Number of pts.| 2 3 | 5 | 4 4 - | 3 1 1 


It appears that 3/4 of the material is found in the ages 0—5 
years. RAMSEY found the number of leukemias in children of the 
ages 0—4 to be twice the number found in the next 4 years. In 
WILLIs collective statistics most patients are found in the group 
of 3—4 years of age. BRANDBERG finds an even distribution 
throughout childhood. The youngest patient in the present ma- 
terial was 5 months old when the diagnosis was made. 

The patients have been admitted to the department under 
various diagnoses: Leukemia 9 patients, Anemia 4 patients, 
Acute rheumatism 2 patients, Scorbutus with anemia 2 patients. 
In 2 cases there is no diagnosis, otherwise the following diagnoses 
have been represented, each with one case: Adenitis colli with 
articular pain, Mongolism, Broncho-pneumonia, Disease of the 
blood, Observation. 
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The material of Ole K. Evensen and Hall Schartum-Hansen 
(E. & 8S. H.) includes 22 patients in the ages 2.5 to 71 years. Of 
these patients 6 are below 10 years of age. The admission-diagno- 
sis of leukemia has only been used for 3 of these 22 patients, 
whereas anemia as admissiondiagnosis occurs in more than half 
the number of cases. Possibly this is attributable to the more 
‘apid development of the disease in children compared to in adults, 
whereby the typical symptems appear sooner. The rapid develop- 
ment in childhood is emphazised by E. &S. H. 

The initial symptoms in the present material are for a great 
part hardly marked and diagnostically valuable. The patients 
have consulted a physician for averagely 2 to 3 symptoms. If 
these are put into table form, the following will be seen: 


Fatigue is initial symptom in.......... 12 patients 
Bleedings in skin and in mucosa....... 4 » 
Infections (orchitis, otitis)............. 3 » 
Enlarged inguinal glands.............. 2 » 
Enlarged axillary glands.............. 1 » 
Swelling around the eyes.............. 1 » 


Fatigue, lack of appetite, pallor and fever thus are amongst 
the most frequent initial symptoms. Next there are found en- 
larged glands on the neck in 7 out of 24 patients. In E. & S. H.’s 
material considerable glandular enlargement is the initial symptom 
in one of the patients only. It seems as if this symptom is consi- 
dered to be of special diagnostic significance, as all the 7 patients 
mentioned above have been admitted under the diagnosis of 
leukemia. The remaining two patients who have been admitted 
under this diagnosis have offered either marked pallor or en- 
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Gl. Inguin. 


| Pat. | Enlargement 
on neck gl. 


No. aa Liver Spleen | Axil. gl. 


21 


larged liver and spleen as the most important symptoms. The 
relatively frequent occurrence of glandular enlargement in children 
compared to in adults may thus explain why already on admission 
the diagnosis has been made oftener in this material than in that 
of E. & S. H. 

In the patients are found glandular tumor, spleen- or liver- 
tumor as very usual symptoms. That the spleen- and liver- 
tumors are real is supported partly by the description on ad- 
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mission, partly by the liver or spleen growing even larger during 
the stay, or is found enlarged on section. Only in one case it is 
possible that the palpable liver represents a physiologic finding. 
Se the table p. 234: 

On admission it is thus seen: Enlarged glands on the neck: 17 
times, enlarged inguinal glands: 15 times, enlarged axillary glands: 
14 times, enlarged Jiver: 13 times (12?), enlarged spleen: 12 times. 

Only in 1 cases have all these symptoms been lacking on ad- 
mission. Liver- spleen- or glandular enlargement therefore are 
frequent symptoms in the acute leukemia in children. The en- 
largements vary from the slightest to the most severe degrees. 
As it is also a relatively early symptom great importance should 
be attached to it. In comparison to what has been told above it 
may be mentioned that E. & S. H. in 1 patient only found consi- 
derable swelling of the glands on the neck, in 9 cases slight en- 
largement, whereas the spleen was found enlarged in 9 cases and 
the liver in 12 cases. 

The hemoglobine values when the diagnoses were made appear 
from the table p. 236 (for case No. 24 determination of hemo- 
globin is lacking). 

It is seen that the hemoglobin value at the time when the 
diagnoses were made lies below 70% in 18 out of 23 cases. In 
14 cases there is a considerable anemia with hemoglobin values 
below 50%. The lowest value observed is 18 %, the highest 95 %. 
Schulten claims that the index as a rule lies below 1. 

In the present material index is as follows: In 9 cases it is 
above 1, in 3 cases it equals 1, in 11 cases it lies below 1. 

Index varies between 0.7 and 1.8. In 20 of the 23 cases the 
values lie between 0.8 and 1.2. In 4 cases no anemia is shown at 
the time when the diagnosis is made. The hemoglobin values in 
these cases vary between 75 % and 95 %, and index lies between 
1.1 and 1.2. In anemias below 30 % index varies from 0.7 to 1.8. 

In the 4 patients who were not anemic to begin with the fol- 
lowing will be found: In patient No. 13 the hemoglobin percentage 
has fallen from 92 % to 38 % 6 weeks after the first hemoglobin 
determination, and index from 1.2 to 0.7. The three others have 
been under observation from 1 to 6 weeks (Patients Nos 3, 4 and 
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Patient No.| Hgl. value | Index 
1 | 27 % 1.1 
2 29 % 1.5 
3 95 % 1a 
4 | 1a 
5 | 69% 0.9 
6 | 24% 1.0 
7 | 45 % 0.8 
25 % 0.9 
9 | 29 % 1.15 
10 43 % 1.0 
11 55 % 0.8 
12 69 % 1.0 
13 92 % 1.2 
14 24 % 0.7 
15 48 % 0.8 
} 16 62 % 0.95 
17 80 % 1.1 
18 16 % 0.9 
| 19 20 % 0.8 
20 35 % 0.8 
| 21 71% 1.2 
22 38 % 0.8 
23 25 % 1.8 


17). No distinct fall in the hemoglobin percentage has been shown 
during this period. From the appearance of the first symptoms 
these 4 patients have been under control from 4 to 9 weeks with- 
out the hemoglobin percentage falling below 75%. Therefore 
anemia should be characterised as a frequent, but not as a ne- 
cessary Symptom. It may be lacking for several weeks after the 
diagnosis has been made. Index offers no clues for the diagnosis. 

The number of white blood cells at the time of the patient’s 
admittance to the department shows highly varying values, from 
1300 up to 185 000 per mm® of blood. Only 2 cases show extre- 
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mely high values of white blood cells, about 200 000 per mm’*. 
The values appear from the table: 
Number of white blood cells per mm® of blood: 


| | 
Below} Above 
6000 | 5—10 000 | 10—20 000 | 20—30 000 30 000 
| 


Number of patients; 12 5 4 1 2 


The present material thus shows 50 % of the cases with values 
below 5 000. In 3 cases only — the patients’ ages considered — 
the values are distinctly increased (above 20 000). In 4 cases the 
increase is doubtful and probably within limits of the physiolo- 
gical variations. In 17 cases there are certain normal or even re- 
duced values in the numbers of white blood cells. 

During the stay the number of white blood cells varies in the 
individual patient. This variation has been pointed out by se- 
veral authors, e. g. by E. & 8S. H., KtRSCHBAUM and PREUSS et al. 
In one case in the present material the number of white blood 
cells falls from 17 000 to 5 400 and in another case it rises from 
4100 to 29 000 per mm*. These numbers represent the extreme 
variations. 

5 patients have had painful articular tumors. Of these 2 have 
been admitted under the diagnosis of acute rheumatism. Ske- 
letal symptoms never have occurred, at least not as initial symp- 
tom. In 7 patients from E. & S. H.s’ material articular symptoms 
are found at some time or other in course of the disease, 5 times as 
initial symptom. 4 times the disease commenced with skeletal 
pain, especially in the lower extremities. It has been pointed out 
that these symptoms mostly are seen in young individuals. 
In E. & S. H.’s material articular and skeletal symptoms are thus 
found in half the number of cases, whereas the present material 
only shows 5 patients with articular symptoms. 

In 17 patients roentgenograms of the osseous system have been 
taken, the examination is not complete however. In 11 of these 
cases no pathologic changes were found, in 1 case possibly slight 
changes. In 5 patients there were certain pathologic findings. 
These may all be fitted into a schedule put up by Olof Brandberg, 
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namely: 1) Periosteal depositions, 2) Disseminated destruction 
foci, 3) Clearings or rarefaction foci in metaphysis of the long 
bones, 4) Osteosclerosis. On closer roentgenologic examination 
it is possible that further cases of pathologic changes might be ex- 
posed. 

E. & 8. H. found roentgenologic skeletal changes in 4 cases. 
However, they believe that these findings will be more common 
after more systematic examinations. Put together, their material 
and the present one show roentgenologic changes in 9 cases out 
of 46. As this represents a minimal frequency, it must be admitted 
that the roentgenologic osseous changes seem comparatively 
frequent in the acute leukemia. That this conception has not been 
generally acknowledged is evidenced by a statement by Jean V. 
Cooke in 1938: »Examination of the extremities in which pain 
arises is usually negative and shows no characteristic roentgeno- 
logical changes.» 

The temperature shows no uniformity. However, except for 
in 3 cases, all the patients have for a shorter or longer period of 
time had a febrile period with rises in temperature up to more 
than 38°. 17 patients have had rises in temperature to above 
39°. In none of these cases there was found a local cause for the 
fever. 

The sedimentation reaction has been carried out in 18 cases, 
and has revealed values between 14 mm and 164 mm after 1 
hour. 

Blood culture has been made 4 times. 3 times there was no 
growth of bacteria, once of streptococci. 

13 patients clinically show bleeding-tendency, petechias in 
the skin, minor bleedings in the oral cavity, major bleedings in 
skin, nose and intestines. In the present material no parallelism 
has been shown between the bleeding-tendency and the number of 
thrombocytes. Hemorrhages occur at thrombocyte values of 
220 000, and the bleedings-tendency is not clinically present in a 
case of 34 000 thrombocytes per mm’°. 

In a separate case a specimen has been excised from a leukemic 
skininfiltrate. The pathologic-anatomical diagnosis pronounced 
was roundcell sarcoma, but this was revised when clinically one 
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arrived at the diagnosis of paramyeloblast leukemia. This one 
case confirms the experience that too great weight should not be 
put on the microscopic diagnosis in these cases, a condition that 
also has been emphazised by V. COOKE. 

In 19 cases sternal puncture has been made. In 1 case the 
puncture was unsuccessful. In the remaining 18 cases there was 
every time found bone marrow rich in cells, and of an appearance 
corresponding to what is seen in myelogenous leukemia. The 
dominant cellular type was the myeloblasts, partly of the para- 
partly of the micromyeloblast type, and it was present in up to 
99.4%. In the remaining 6 cases the diagnosis has been made on 
basis of the clinical symptoms in connection with the blood-smear. 
In 3 cases the diagnosis of myeloblast leukemia has been pro- 
nounced, in 3 cases that of lymphatic leukemia. Totally the 
diagnosis of myeloblast leukemia has thus been made in 21 out 
of 24 cases. 

In examination of the laboratory reports on the preparations, 
partly also in study of the very preparations, nothing has been 
found that creates doubt as to correctness of the diagnosis. But 
the diagnosis of lymphatic leukemia may possibly be questioned. 
It is well known that in these conditions the individual cellular 
form is not easily classified. Thus SCHULTEN believes that not 
even a hemotologist is able to pronounce the diagnosis on basis 
of all these cells. 

There is one striking phenomenon that recurs on examination 
of the blood-smear preparations in those cases in which also ster- 
nal puncture has been made. Before the sternal puncture there 
is in 17 of 18 cases found considerable lymphocytosis in the blood- 
smear preparations. After the sternal puncture this lymphocytosis 
is reduced, eventually has vanished completely, whereas on the 
other hand there are rich findings of various types of myeloblasts 
in the peripheral blood. It can hardly be doubted that on the 
first examination one is faced with an erroneous diagnosis, — 
the myeloblasts having been diagnosed as lymphocytes. Espe- 
cially in the case of micromyeloblasts this error in diagnosis is 
quite comprehensible. This condition reduces the reliability of 
the diagnosis of lymphatic leukemia in cases in which sternal 
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puncture has not been made. In neither of the 3 cases of lympha- 
tic leukemia from the present material has sternal puncture been 
carried out. In 2 of these cases section has been made, and also 
the pathologic-anatomical diagnosis has been lymphatic leukemia. 
That neither this last should be considered as conclusive is evi 
dent from the preceding. In the third case there has been no ob- 
duction. 

As conclusion to these considerations it may be stated that the 
diagnosis of myelogenous leukemia has been made in 21 out of 
24 cases of acute leukemia in children. In 3 cases the diagnosis 
has been lymphatic leukemia. This diagnosis may with good rea- 
son be questioned, as it has not at all been proved that also in 
these cases myelogenous leukemia is not involved. Symptomati- 
cally these three cases are no different from the remaining ones. 
The material tells in favour of the theory that the acute lymphatic 
leukemia in childhood is rare, if existing at all. 

Concerning the comparative frequency of the myelogenous, 
respectively lymphatic acute leukemia in children, highly varying 
conceptions otherwise prevail, which should be read as an indica- 
tion that a certain diagnosis not always is possible, and that the 
conceptions of morphology and extraction of the various cells 
have not been entirely clarified. From recent literature on acute 
leukemia in children it may be mentioned that Olof Brandberg 
in his material from various Swedish hospitals has found 82 ca- 
ses of lymphatic leukemia, whereas myelogenous leukemia was 
represented in 29 cases. Too great importance should not be attri- 
buted to these proportional numbers, as the author strongly 
emphazises, because the morphologic diagnosis is difficult and 
one arrives »—in manchen Fallen im Zweifel dariiber, um welche 
Form der Leukose es sich gehandelt hat». 

E. & 8. H. point out the relative lymphocytosis as a charac- 
teristic feature in the acute aleukemic myelogenous leukemias. 
The lymphocytosis has already been drawn to attention. (Ortner- 
Pinkus sign: lymphocytosis above 60% = leukemia.) With 
children however, this symptom can be attributed no value 
whatsoever, as lymphocytosis up to the age of 14 years lies be- 
tween 54% and 75 %. 
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The red blood cells in the present material show nothing very 
special. However, in a few cases young forms have been found, 
partly as nucleuscontaining red blood cells. This is no unusual 
phenomenon in anemia in children. 

Compared to E. & S. H’s material this examination presents 
some features that are worthy of attention: On admission to the 
hospital there is in their material found splenic tumor in 5 ot of 
22 cases, large glandular tumor in 1 case only, moderate or small 
glandular tumor in 9 cases. In the present investigations the 
splenic and the glandular tumors are common symptoms at time 
of the patient’s admittance to hospital, such that all patients but 
one offer both or one of these symptoms. It is possible that these 
symptoms are particularly frequent in earlier age — which also 
has been claimed by the said authors. There is possibly some con- 
nection between this phenomenon and the special »lymphatic» 
reactional mode of the child. The glandular tumor and the sple- 
nic enlargement are being considered as specially valuable symp- 
toms in the early diagnosis of acute leukemia in childhood. 

In the present material enlarged tonsils have been found 2 
times, whereas in that of E. & 8S. H. it occurs 6 times. 

The same authors find a connection between the number of 
thrombocytes and the bleeding-tendency. No doubt but that 
this result is in accordance with the general experience. The pro- 
blem cannot be considered as solved, however. Authors like 
WILLI, COOKE, BRANDBERG and SCHULTEN do not confirm this 
theory. Neither does the present material support such concep- 
tion. It should be kept in mind that the methods for determina- 
tion of thrombocytes are not quite satisfactory. Toxic damage of 
the vascular wall or defect in the thrombocytes present (»throm- 
bopathy») may be thought responsible for the bleeding-tendency, 
which also has been claimed at various quarters. 

SCHULTEN, NORDENSON et al. believe that various noxes, 
roentgen irradiation (as shown by GLOOR), tar (EMILE WEIL), 
operative interventions, infections are capable of releasing the 
acute myelogenous leukemia. This approaches a problem of 
pathogenesis of the disease at the widest, and cannot be discussed 
in the present. 
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Here only briefly it will be discussed the connection between 
the acute leukemia and eventual infections. Only twice in th: 
present material have acute infections been observed in immediat« 
connection with the initial stage of the disease. These numbers 
cannot be said to give any support to the theory of an infection 
releasing the acute leukemia. Even if infections frequently wer 
seen in connection with the acute leukemia, this would be no proof 
of the pathogenetic significance of the infection. The possibility 
remains that the leukemic organism is specially susceptible to 
infections, partly because of the anemia and the generally reduced 
resistance, partly because the pathological white blood cells are 
not believed to offer any protection against the infection. (»Blood- 
parasites»: SCHULTEN). This latter hypothesis, that has been ge- 
nerally accepted, to a certain extent has been contradicted through 
examinations by BICKHARD. He found the identical pathological 
cellular forms in the inflammatory exudates of the patient as in 
his blood. JEAN V. Cooke finds no marked frequency of infec- 
tions in his material, and he insists that during an infection it 
may be observed good reaction from the bone marrow with an 
increase in the number of pathological cells and a corresponding 
fall after the infection is over. 

A phenomenon closely connected with these considerations 
is the question of the leukemoid reactions, Ward’s »secondary or 
symptomatic reactions». Indeed, authors like FERRATA and 
STERNBERG believe that the acute leukemia (in contrast to the 
chronic form) is a response of the organism to a septic infection, 
and that there are all transitional forms between this one and the 
leukemoid reactions, as response to such infection. Thus they 
deny any essential difference between these two diseases. In 
fact, all acute leukemias should, according to their definition, be 
read as leukemoid reactions. 

Several conditions that cannot be mentioned here are contra- 
dictory to such a conception. The leukemoid reactions should, 
from a pediatric point of view, temporarily be registered as one 
of the many strange, and in its nature unexplained reactional 
modes of the blood-forming organs of the child. That the diagno- 
sis may be a difficult one appears from the following case: 
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A baby of 3 weeks was admitted to the Pediatric Department of the 
University Hospital in the autumn 1944, with an infected umbilical re- 
gion, high fever, abscesses. The patient was treated with sulphatiazol 
2.5 gms, and 2 days later the number of white blood cells was 2 400, 
and a severe granulocytopenia was found. Differential count of the peri- 
pheral blood revealed: 


Myel. Premyel. Bas. Eos. N. myel. Meta. Band. Polyn. Mono. Lymph. Plasm 
45 2 1 1 5 3 15 28 


However, the sternal and the tibial punctates gave no certain clues 
to the differential diagnosis of acute leukemia — leukemoid reaction. 
Abundant myeloblasts were found, it was not possible however with cer- 
tainty to decide whether these were of pathologic appearance, such as is 
required by Naegeli in order to allow the diagnosis of leukemia. (Para- 
myeloblasts.) 

In such a case one might with almost equal right claim the case to 
be a septicopyemia with leukemoid reaction and an acute leukemia of 
aleukemic type with secondary infection. 


Summary. 


Account of 24 cases of acute leukemia in children. 


The acute leukemia in children as a rule is a myeloblast-leuke- 
mia (in at least 21 of 24 cases). 

The initial symptoms are diffuse, — fatigue, fever, lack of appe- 
tite and pallor. In most cases (23 of 24) there is found either sple- 
nic or glandular enlargement and besides, in 13 cases also enlarge- 
ment of the liver. These symptoms are considered as specially 
valuable in an early diagnosis. 

3/4 of the cases commence in the first 5 years of life. 

Anemia is a frequent symptom in an early stage of the disease, 
but in some cases it may be absent for weeks. 

The red blood corpuscles show no characteristics. Index 
varies between 0.7 and 1.8. In 20 out of 23 cases index lies between 
0.8 and 1.2. 

tinical bleeding-tendency is found in 50% of the patients in 
the more advanced stages of the disease. No connection between 
the bleeding-tendency and the number of thrombocytes has been 
demonstrated. 
17— 46416 Acta pediatrica. Vol. XXXII 
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The number of white blood cells varies within wide limits, 
from 1300 to 185 000 per mm? of blood. It also varies highly fron 
time to time in the individual patient. On admission to the de 
partment, 21 of 24 patients show values below 20 000 white bloo. 
cells per mm® of blood, 17 below 10 000. 2 patients showed aboy 
30 000 white blood cells per mm®* of blood. 

Roentgen picture of the bones have been taken in 17 patients 
5 show certain changes similar to those that sometimes are foun: 
in acute leukemia. 

In 18 cases it has been made successful sternal puncture wit! 
findings of bone marrow rich in cells, with up to 99.4% of mye 
loblasts. The pathological cellular type has in all cases been de 
monstrated in blood-smear preparations, in 17 of 18 cases however 
they have been recognised as myeloblasts only after successful! 
sternal puncture having ascertained the diagnosis. 
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AUS DER KINDERABTEILUNG DES KREISKRANKENHAUSES IN GAVLE. 
VORSTAND: HUGO JELKE. 


Schiénlein-Henochsche Purpura als Komplikation der 
Diphtherie-Schutzimpfung. 


Von 


HUGO JELKE. 


Die Purpura ist das dusserlich sichtbare Zeichen einer ge- 
steigerten Blutungsneigung, einer hamorrhagischen Diathese, 
gleichgiiltig, ob sich die Manifestationen auf die Haut beschrin- 
ken oder auch noch Schleimhaute bzw. innere Organe in Mit- 
leidenschaft ziehen. Eine derartige Diathese (oder, beim Fehlen 
hereditarer oder konstitutioneller Momente, »Scheindiathese», 
MoRAwItz!, CATEL?) kann sich auf verschiedenen Wegen etablie- 
ren, wobei die im wesentlichen wirksamen Faktoren folgende 
sind: a) eine abnorme zytologische Zusammensetzung des Blutes, 
wie bei gewissen animischen Zustainden, Leukimie, Thrombo- 
penie; b) eine mangelhafte Gerinnung des Blutes, z. B. bei Himo- 
philie, Hypoprothrombinaimie infolge von Mangel an Vitamin K 
(Morbus haemorrhagicus neonatorum, Okklusionsikterus, Leber- 
affektionen), Afibrinogenimie, bzw. erworbene Fibrinopenie; 
c) eine gesteigerte Briichigkeit der Gefisse, wie bei C-Avitaminose, 
bei septischen oder toxischen Schadigungen der Kapillaren (vgl. 
die »Bleiflecke» bei maligner Diphtherie) sowie bei toxisch-aller- 
gischer Beeinflussung dieser (Schénlein-Henochs anaphylaktoide 
Purpura). Auch die erhéhte Blutungsbereitschaft auf Grund von 
Mangel an dem noch strittigen Permeabilitatsvitamin P wiirde 
hierher geh6éren. 

Man findet indessen im Einzelfalle oft ein Zusammenwirken 
der verschiedenen Faktoren, der Vitia sanguinis und der Vitia 
vasorum, wie VAHLQUIST*® den Sachverhalt ausdriickt. Es hat 
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namlich den Anschein, als tibe ein regelwidrig zusammengesezt 
tes Blut einen deletiren Einfluss auch auf das Kapillarendothe! 
aus, was wohl die Voraussetzung dafiir ist, dass tiberhaupt spon- 
tane Blutextravasate auftreten kénnen. 

Der Fall von Blutungsiibel, tiber welchen ich hier berichten 
méchte, gehért in die letzte Gruppe, die mit vaskulirer Genese, 
und hat in Kirze folgende Krankengeschichte: 


Die Patientin, ein 3jahriges Madchen (geb. 17.7. 1941) wurde wah- 
rend der Zeit 20.9.—1.11. 1944 in der hiesigen Kinderabteilung unter 
der Diagnose Purpura anaphylactica Schénlein-Henoch, Anaemia statio- 
nir behandelt. Sie ist das zweite von 2 Geschwistern. Die Eltern sind 
gesund, ebenso die 4jahrige Schwester, und eine erhéhte Blutungsneigung 
ist, soweit bekannt, niemals in der Verwandtschaft vorgekommen, 
ebensowenig wie allergische Affektionen oder »Arthritismus». Das Kind 
wog bei der Geburt 3,9 kg, erhielt die Brust und entwickelte sich normal. 
Es bekam den ersten Zahn im Alter von 4 Monaten und konnte bald 
nach Vollendung des ersten Lebensjahres laufen. Bis auf Keuchhusten 
hatte es keine der gewoéhnlichen Kinderkrankheiten gehabt und war 
friiher stets gesund gewesen. 

Am 8.9. 1944 wurde das Kind bei der 6ffentlichen Impfung in der 
Stadt gegen Diphtherie geimpft (1 ml Anatoxin subkutan interscapulir). 
Zwei Tage spaiter wurde bemerkt, dass eine Anzahl bis dreimarkstiick- 
grosse blaurote Flecke an den Beinen aufgetreten waren, und zwar so- 
wohl an den Streck- wie an den Beugeseiten. Die Flecke waren etwas 
erhaben, fiihlten sich ziemlich hart an und waren druckempfindlich. 
Am niachsten Tage wies das Kind ebensolche Flecke in der Glutiial- 
region auf beiden Seiten auf, so dass es infolge der Druckschmerzhaftig- 
keit nicht sitzen konnte. Die Temperatur ging nicht iiber 37,2—37,3 
hinaus. Nach 2—3 Tagen begannen die Flecke zuriickzugehen, die 
Schwellung klang ab, und die Farbe ging in mehr blaue bis blaugraue 
Nuancen iiber. Das Kind wirkte aber nicht richtig gesund, es war etwas 
iibellaunig und matt, und am 15.9., eine Woche nach der Impfung,be- 
kam es eine neue Aussaat von Flecken, diesmal an den Armen, haupt- 
sichlich an den Streckseiten. Diese Flecke hatten eine grellere rote 
Farbe, wurden aber allmahlich immer mehr blau. Am folgenden Tage 
(16.9.) klagte das Kind itiber Bauchschmerzen, die stossweise auftraten, 
und hatte einmal Erbrechen. Am 18.9. wurde der Urin durch Blut- 
beimengung dunkelbraun, und es sollen sogar kleine Blutgerinnsel ent- 
leert worden sein; es bestanden jedoch keine Miktionsbeschwerden in 
Form von Brennen oder vermehrtem Harndrang. An demselben Tage 
wurde eine Anschwellung der Fiisse beobachtet; einen Tag spiter schwol- 
len auch die Hinde an und schmerzten, die Fiisse waren da blaufleckig. 
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Die Temperatur war wahrend der ganzen Zeit nur leicht erhéht, 37,2— 
37,7°. — Der Appetit war an den letzten 4 Tagen vor der Aufnahme 
schlechter als sonst, und das Kind klagte ab und zu iiber Schmerzen in 
der Mitte des Leibes. Friiher hatte es gut gegessen (gewohnliche ge- 
mischte Kost). Keine Anhaltspunkte fiir Vitaminmangel. Auf Rat 
eines Arztes erhielt das Kind am 17. und 18.9. ein Abfiihrmittel (Rad. 
glycyrrhic.); in der tibrigen Zeit waren die Stiihle wie gewoéhnlich ge- 
wesen. — Sonst hatte das Kind keinerlei Arzneimittel bekommen. Am 
18.9. wurde ein Arzt konsultiert, der ausser einer ziemlich allgemeinen 
Aussaat von Hautblutungen (s. Farbenphoto*) Eiweiss und Blut im 
Urin feststellte und das Kind in die Abteilung iiberwies. 

Befund bei der Aufnahme am 20.9. 1944: Allgemeinzustand nicht 
nennenswert beeintrachtigt. Temperatur 37,3°. Lange 107 em, Gewicht 
17,1 kg. Normal entwickeltes Kind, Psyche o. B. Allgemeine Haut- 
farbe ziemlich gut. Hande und Fiisse sind geschwollen, namentlich der 
re. Handriicken ist stark 6dematés, kissenférmig aufgetrieben, etwas 
druckempfindlich; nach Druck bleiben tiefe Gruben bestehen. Keine 
Lippenzyanose. In erster Linie fallen zahlreiche Hautblutungen auf: in 
der Umgebung des re. Ellbogens ein paar 3 < 11/, cm grosse sowie 
einige kleinere blauviolette Flecke, die auf Druck nicht verchwinden, 
distalwarts von diesen an der Dorsalseite des Unterarms 6 ahnliche Stel- 
len, deren Durchmesser bis 1 ecm betragt. An den Fussohlen mehrere 
bis bohnengrosse graublaue Flecke sowie eine Anzahl aihnliche rings um 
den li. Fussrand. Unterhalb des medialen Malleolus am li. Fuss einzelne 
punktférmige Petechien von blauroter Farbe. Am re. Fuss eine ziem- 
lich dichte Aussaat von stecknadelkopfgrossen roten Petechien oberhalb 
des lateralen Malleolus und vor demselben. Schleimhautblutungen sind 
nicht zu sehen. Rachen blass, Tonsillen klein, Zihne und Zahnfleisch 
o. B. An beiden Kieferwinkeln fiihlt man je eine erbsengrosse Lymph- 
driise, eine ahnliche links am Nacken, mehrere reiskorngrosse an den 
Halsseiten. Lungen und Herz ohne krankhaften Befund, Blutdruck 
105/60. Der Bauch erscheint leicht aufgetrieben, ist aber weich und 
nicht sicher druckempfindlich. An der rechten Bauchseite konstatiert 
man Flankendampfung, die sich bei Lagewechsel verschiebt, auch An- 
deutung von Wellenschlagphinomen, aber irgendwelche Resistenzen 
sind nicht palpabel. Leber und Milz nicht tastbar. Reflexe normal. 
Facialisphinomen positiv (Chvostek I). Augenhintergrund beiderseits 
frei von Blutungen. 

Der Harn war makroskopisch blutig, hatte aber schon am nachsten 
Tage die normale Farbe angenommen, und das Sediment war da o. B.; 
der Urin enthielt jedoch wihrend der ganzen ersten Woche Eiweiss in 
geringen Mengen (bis 0,2 %o ). 

* Herrn Dr. Facrerstr6m, der mir die Lichtbilder freundlichst zur Ver- 
fiigung gestellt hat, spreche ich hier nochmals meinen aufrichtigen Dank aus. 
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Blut (21.9.). Hb. (nach Sauxi) 50 %, rote Blutkérperchen 3,32 Mill., 
weisse 6 800, davon Neutrophile Jugendformen 2%, Stabkernige 13 9% 
Segmentkernige 48%, Eosinophile 5%, Lymphozyten 23%, gross 
Mononukleaire 9%. Thrombozyten 378 000, kamen auch in der Folg 
in normaler oder ein wenig erhéhter Anzahl (496 000) vor, zeigten mor- 
phologisch keine Abweichungen, auch funktionell nicht, indem sie im 
Ausstrichpraparat normal agglutiniert lagen. 

Gerinnselretraktion normal. Wa. R. und M. K. R. II negativ. Rest 
stickstoff 34 mg%. SR 19; 29.9.: 2; 6.10.: 37; 13.10.: 20; 27.10.: 12 mm 

Faeces: okkulte Blutung (Benzidinprobe + ++) bis 11.10. 

Hess’sche Probe (80 mm Hg 3 min): keine Petechien. 30.9.: 2 Pe- 
techien; 25.10.: 7 Petechien; 26.10. (50 mm Hg 15 min): 7 Petechien. 

Intrakutane Tuberkulinprobe (1 mg) negativ. 

Sonstige Untersuchungen: 

21.9. Bestimmung der Gerinnungszeit nach HEDENIUs: 5 min 15 s. 
Blutkalk 8 mg%. 22.9. Blutungszeit (nach DuKE) 1 min 33 s (anfangs 
starke Blutung), bei einer spiteren Gelegenheit 3 min. 27.9. Prothrom- 
binzeit 25s, Index 112. C-Vitaminausscheidung im Urin (Dichlorphenol- 
indophenol-Methode) 30.9.: 2; 1.10.: 1,5; 2.10.: 2,1 mg%. 30.9. Plas- 
maetweiss 5,75 %, davon Albumin 2,92, Globulin 2,47, Fibrinogen 0,36% 
(med.-chem. Laboratorium des Karolinischen Krankenhauses). 9.10. 
Blutkalk 9,3 mg%, Blutphosphor 5,3 mg%. 30.10. Plasmaeiweiss 7,03 %, 
davon Albumin 4,68, Globulin 2,04, Fibrinogen 0,31%. 31.10. Hb. 
58%, rote Blutkérperchen 3,8 Mill. 

Verlauf: Die Temperatur war in der ersten Woche leicht erhdéht, 
37,0—37,6° und gipfelte nach 10 Tagen mit 38°; wahrend des iibrigen 
Teils des Krankenhausaufenthalts war das Kind afebril. Schon am 
zweiten Tage nach der Aufnahme waren die Odeme nahezu verschwun- 
den und die Hautblutungen im Abblassen, wobei sie die Farbskala iiber 
Purpurbraun und Braun in immer weniger gesattigten Ténen bis zu Gelb 
durchliefen. Am dritten Tage nach der Aufnahme bekam das Kind recht 
schwere, in der Nabelgegend lokalisierte Bauchschmerzen, die es wihrend 
der ganzen folgenden Nacht nicht ruhig schlafen liessen. Der Bauch 
war nach wie vor weich und unempfindlich. Gleichzeitig mit den Bauch- 
symptomen trat eine neue Eruption von Purpuraeffloreszenzen auf, und 
zwar in Gestalt linsengrosser, grellroter Flecke, die namentlich in der 
Glutaal- und Genitalzone, aber auch an der linken Hiifte sassen, wo in- 
dessen die einzelnen Flecke grésser, pfennigstiickgross, und konfluierend 
waren. Zugleich schwoll das li. Ellbogengelenk an, und auch die Lip- 
pen wurden etwas dick. 

Den weiteren Verlauf kennzeichneten mehrere Nachschiibe der Pur- 
pura, namlich am 29.9., 4.10., 9.10. und 17.10., wobei aber Intensitat 
und Ausdehnung jedesmal geringer wurden. In demselben Grade, wie 
also die Purpura an Intensitaét verlor, begannen die einzelnen Efflores- 
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zenzen in grésserem oder geringerem Umfang einen mehr urtikariellen 
Charakter anzunehmen, d. h. sie boten das Bild etwas erhabener Papeln 
mit einem weniger gesattigt-roten Farbton dar als die reinen Blutungen, 
blassten jedoch nicht auf Druck ab; vereinzelte Effloreszenzen liessen 
(nzeichen eines Blutextravasats ginzlich vermissen. Die letzte Erup- 
tion vor der Entlassung war auf die Fussriicken beschrinkt und rein 
petechial. 

Die Behandlung war eine »antiallergische» mit Diat und Kalkprapa- 
raten; daneben wurden C- und P-Vitamin in recht grossen Dosen (drei- 
mal taglich 0,08 gr Askorbinsaure) verabreicht. Vom 29.9. an wurden 
2 Wochen lang dreimal tiaglich 0,25 g Azetylsalizylsiure gegeben, in 
der letzten Woche dreimal tagl. 0,025 g¢ Ephedrin. Ausserdem bekam 
das Kind ein Eisenpraparat (Guttafer) sowie spaiter Lebertran. Eine 
durchgreifendere Wirkung auf den Krankheitsverlauf hatte die Behand- 
lung nicht, es folgte Schub auf Schub, einmal sogar unmittelbar nach 
intravenéser Injektion von 10 ml 10%iges Calcinat — allerdings wurden 
die Ausbriiche Schritt fiir Schritt schwacher. 

Bei der Entlassung befand sich das Kind in einem guten Zustand, 
mit Ausnahme einer gewissen Anaimie (Hb. 58 %), das Gewicht war um 
fast 1 kg auf 18 kg gestiegen, die Haut war bis auf eine schwache grau- 
braune Verfairbung an den Fussriicken, einen Riickstand der letzten 
Purpuraeruption, frei von Blutungen. 

Schon am Tage nach der Ankunft zu Hause bekam das Kind aber 
einen neuen Schub von ein wenig erhabenen, roten Hauteffloreszenzen 
an den Fiissen sowie vereinzelt auch an den Unterschenkeln. Es erhielt 
da dreimal taglich 1 Tablette Kalcodrin forte. Spater war es gesund bis 
zum 12.11., wo es Fieber (bis 39,6°) und Schmerzen in den Beinen be- 
kam; 3 Tage danach trat eine Aussaat von linsengrossen blaulichen 
Flecken an den Unterextremitaten auf. Es wurden nun 20 ml mensch- 
liches Serum intramuskulir injiziert, worauf es dem Kinde 3 Monate 
lang gut ging. Mitte Februar 1945 im Anschluss an eine Infektion der 
oberen Luftwege leichte Anschwellung der Kniegelenke mit Fieber bis 
39,6°. Nach 3 Tagen bemerkte man wiederum eine Eruption von Haut- 
blutungen an den Fiissen und Unterschenkeln in Form von bis erbsen- 
grossen rosaroten Flecken. Das Kind erhielt dreimal taiglich 1 Tablette 
Kaleodrin und ist seitdem gesund gewesen. 


Epikrise. Es handelt sich also um ein 3jahriges Madchen, das 
2 Tage nach der Diphtherie-Schutzimpfung Hautblutungen, am 
nachsten Tage Bauchschmerzen vom Koliktypus und danach 
auftretende Odeme an Hianden und Fiissen, Empfindlichkeit der 
Handgelenke und schliesslich eine Nierenblutung bekam. Die 
Temperatur war nur leicht erhéht (bis 37,7°). Objektiv fand man 
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eine Anzahl von Hautblutungen, speziell an den Extremitiaten, 
und zwar sowohl gréssere Ekchymosen wie kleinere Petechien 
Odem der Gliederenden, Anzeichen von Nieren- und Darmblu 
tungen sowie eine gewisse Sekundirandimie. Die iibliche kli- 
nische Untersuchung des Blutes fiel sonst negativ aus, abge 
sehen von einer leichten Eosinophilie von 5—6 %, und was die 
Thrombozyten betrifft, denen bei jedem Blutungsleiden besonde 
res Interesse zukommt, so waren diese in normaler (oder sogar 
tibernormaler) Anzahl vorhanden, und ihre Funktion, soweit sic 
sich in der EKigenagglutination und Gerinnselretraktion zu er- 
kennen gibt, war ebenfalls ganz normal. Blutungs- und Gerin- 
nungszeit waren normal, und eine gesteigerte Briichigkeit der 
Kapillaren liess sich weder bei supradiastolischem (BEXELIUS‘) 
noch bei infradiastolischem Druck (GOTHLIN®) nachweisen. Von 
sonstigen Untersuchungsergebnissen sei noch erwahnt: Normale 
Prothrombinzeit, aber etwas herabgesetztes Plasmaeiweiss, na- 
mentlich Verminderung der Albuminfraktion, so dass der Albu- 
min-Globulinquotient etwas niedrig (1,2) war, eine Abweichung, 
die vor der Entlassung zum Ausgleich kam. 

Die Nierenblutung hérte schon am Tage nach der Aufnahme 
auf, aber als Zeichen einer gewissen weiterbestehenden Reizung 
fand man wihrend der ersten Woche ein wenig Eiweiss im Urin. 
Keine Anzeichen einer Niereninsuffizienz. Die okkulte Blutung 
aus dem Darm (Benzidinprobe + + +) hielt ganze 3 Wochen an, 
mit einem kurzdauernden Rezidiv nach zweiwéchiger Pause, 
das wahrscheinlich auf einen Provokationsversuch (s. unten) 
zuriuckzufiihren ist. Neue Hautblutungen traten in fiinf deutlich 
voneinander getrennten Schiiben auf, wobei sie sukzessive immer 
schwacher wurden; zugleich machte sich an den einzelnen Efflo- 
reszenzen zum Teil ein urtikarieller Einschlag bemerkbar. Das 
mit Kalkpraparaten, Ephedrin, C- und P-Vitamin behandelte 
Kind wurde nach einem Krankenhausaufenthalt von 6 Wochen 
gebessert entlassen, bekam aber nach der Ankunft zu Hause 
drei weitere Eruptionen von Hautblutungen, die letzte im An- 
schluss an eine Infektion der oberen Luftwege reichlich 5 Monate 
nach dem Einsetzen der Erkrankung. Das Kind ist seitdem 
wahrend der 1'/,jihrigen Beobachtungszeit gesund gewesen. 
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Diagnose. Das hier beschriebene Bild deckt sich in jeder Be- 
ziehung mit demjenigen Krankheitszustand unter den hamorrha- 
gischen Diathesen, welcher als Schénlein-Henochsche Purpura 
bekannt ist, und dessen Kardinalsymptome eben Hautblutungen, 
Odeme und Gelenkerscheinungen, Darmkolikschmerzen mit 
Melaena sowie nicht selten Hamaturie sind. Irgendwelche spe- 
ziellen Blutverinderungen, abgesehen von einer gewissen Eosi- 
nophilie und unter Umstianden Sekundiranimie, brauchen bei 
diesem Zustand nicht vorzuliegen, und die Thrombozyten zeigen 
gewohnlich weder quantitative noch qualitative Abweichungen. 
Die Gerinnselretraktion ist normal, ebenso die Blutungs-, Gerin- 
nungs- und Prothrombinzeit*; also alles Kriterien, die der vor- 
stehend wiedergegebene Fall klar und eindeutig erfillt. Typisch 
ist eine herabgesetzte Kapillarresistenz, die sich jedoch nicht 
immer demonstrieren lisst, wenigstens nicht mittels des HEss- 
schen Verfahrens. Eine Ursache hierfiir kann das verhaltnismas- 
sig haiufige Vorkommen von Odemen oder Praédemen sein, wo- 
durch nach GOTHLIN® die Voraussetzungen fiir die Brauchbarkeit 
der Kapillarprobe in hohem Grade modifiziert werden. (AUBER- 
TIN’ erwéhnt 3 Faile von Purpura, bei denen sich eine Briichig- 
keit der Kapillaren nicht nachweisen liess, bei 2 Fallen sogar 
nicht, obgleich sich an dem zur Probe dienenden Arm spontan 
entstandene Petechien fanden. Er zieht den Schluss, die Pur- 
pura sei in diesen Fallen »fast rein hamatischen» Ursprungs — 
macht aber sonst nicht die geringsten himatologischen Angaben.) 

Irgendwelche Anhaltspunkte fiir C-Vitaminmangel gibt es 
bei unserem Fall nicht. Zahnfleischverainderungen fehlten ginz- 
lich, und neue Purpuraschiibe traten auf, obwohl der Organis- 
mus durch reichliche Zufuhr von Vitamin C ziemlich gesattigt 
gewesen sein dirfte; an mehreren Zeitpunkten konnte auch die 
Ausscheidung von Askorbinsiure im Urin konstatiert werden. 

* HoET und van Vyve* behaupten jedoch, Hypoprothrombinamie bei 
der Schénlein-Henochschen Purpura beobachtet zu haben, und berichten 
sogar iiber giinstige Erfahrungen mit K-Vitaminbehandlung bei diesem Zu- 
stand, ebenso wie ScHAAD’, der indessen nie den Prothrombingehalt be- 
stimmte. Hiergegen kann angefiihrt werden, dass die Beurteilung eines Be- 


handlungsresultats bei einem Zustand wie Morbus Schénlein-Henoch nicht 
ganz leicht ist, da spontane Remissionen ja zum Krankheitsbilde gehéren. 
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JERSILD® beschreibt einen Fall von Schénlein-Henochscher Pur- 
pura mit achtjahriger Dauer, der mit C-Vitamin vergebens be 
handelt worden war, — dann aber bei parenteraler Zufuhr von 
Citrin abheilte. Wahrend der fiinfmonatigen Citrinbehandlung 
erhielt Pat. eine ganzlich askorbinfreie Diadt, ohne dass die Symp- 
tome rezidivierten, woraus der Autor folgert, dass die Schénlein- 
Henochsche Purpura auf einem P-Mangel beruhe. Diese Thes« 
wird von unserem Falle nicht bekraftigt, der ja u. a. auch Vita- 
min P erhielt, ohne wahrnehmbare Einwirkung auf dem Krank 
heitsverlauf. Hin und wieder kénnen hormonale Stérungen (wie 
in der Pubertét, im Primenstruum), Ernahrungsstérungen (In- 
anition) sowie gewisse Vergiftungen (Anilin, Nitrobenzol) zu einer 
gesteigerten Blutungsneigung Anlass geben, aber hierfiir besteht 
keinerlei Beleg. 

SEIDLMAYER”® hat viel Miihe und Scharfsinn darauf verwendet, 
eine besondere Purpuraform, die »friihinfantile, postinfektidse 
Kokarden-Purpura» der Sauglinge und Kleinkinder von der ei- 
gentlichen Schénlein-Henochschen Purpura abzugrenzen. Als 
Begriindung fiihrt er dabei an, dass die Erkrankung in einem 
Alter auftrete, in dem der typische Morbus Schénlein-Henoch 
aussert selten sei, wenn er iberhaupt vorkomme (FINKELSTEIN?! 
bezeichnet einen Fall bei einem Saugling als Seltenheit), ferner 
ein obligat-postinfektiéses Auftreten sowie schliesslich das typi- 
sche Aussehen der Purpuraeffloreszenzen mit einer erhabenen 
hellen Zone rings um den eigentlichen Bluterguss, so dass sich 
das Bild einer Kokarde ergibt. In seinem Material von 10 Fallen 
soll die Erkrankung bei 9 im Anschluss an Influenza, bei 1 bei 
Tbe. pulmon. ausgebrochen sein. Sie spielt sich in verhaltnis- 
missig kurzer Zeit mit 1—3 Schiiben wahrend héchstens 2 Wo- 
chen ab. Odeme sind haufig, aber Gelenkschwellungen, Darm- 
kolikschmerzen und Hamaturie kommen nicht vor. Hamatolo- 
gisch wird mitunter eine gewisse Labilitat des Thrombozyten- 
werts, sonst aber nichts Charakteristisches festgestellt. Ein 
Punkt, den SEIDLMAYER besonders betont, ist das Fehlen einer 
erblichen Belastung fiir »Arthritismus» und exsudative Diathese, 
und zwar im Gegensatz zu dem, was bei der eigentlichen Schén- 
lein-Henochschen Krankheit der Fall sein soll. In einem aus 16 
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Fallen der letzteren Erkrankung bestehenden Material hat dieser 
\utor eine hundertprozentige Belastung nachgewiesen — wobei 
jedoch ein Fall von _ beispielsweise Polyarthritis, Herzfehler, 
Steinleiden oder Migraine bei Geschwistern oder in der Aszendenz 
ius hinreichend erachtet wurde, um das Individuum als erblich 
belastet zu stempeln. 

GLANZMANN™ hat unter der Bezeichnung »postinfektiése ana- 
phylaktoide Purpura» von der eigentlichen Schénlein-Henoch- 
schen Purpura eine Sondergruppe von Fallen abgetrennt, namlich 
solche, bei denen der Erkrankung eine Infektion vorangegangen 
war. Er teilt allerdings auf eine Anfrage SEIDLMAYERS mit, 
dass er solche Fille niemals in einem so friihen Lebensalter beo- 
bachtet habe, wie es von der Kokarden-Purpura bevorzugt wird. 
Ein anderer voi GLANZMANN"™ unter der Diagnose Purpura ful- 
minans ver6éffentlichter Fall bei einem 6 1/, Monate alten Kinde, 
welches gesund wurde, scheint dagegen Beriihrungspunkte mit 
der SEIDLMAYERschen Purpuraform zu besitzen. 

Ob dieser letzteren wirklich die Dignitét einer selbstandigen 
Erkrankung zuzuerkennen ist, oder ob sie nicht eher als eine 
Variante der anaphylaktoiden Purpura Schénlein-Henoch aufzu- 
fassen ware, durch fiir die betreffende Altersgruppe charakteristi- 
sche konstitutionelle Verhaltnisse bedingt, dariiber kénnte man 
vielleicht streiten. In dem oben beschriebenen Fall, wo es sich 
um ein 3jahriges Kind handelte, hatte die Erkrankung den die 
klassische Schénlein-Henochsche Purpura kennzeichnenden pro- 
trahierten Verlauf mit, neben Kolikschmerzen, Melaena und 
Hamaturie, 8 Schiiben von Hauteruptionen im Laufe von 5 
Monaten. Eine erbliche Belastung fiir »Arthritismus» liess sich 
nicht eruieren; mindestens ein Schub trat in unmittelbarem An- 
schluss an eine akute Infektion auf. 


Kommentar. Der erste, welcher diese Purpuraform beschrieb, war 
ScHONLEIN, der in seinen Vorlesungen an der Charité vor 100 Jahren 
die Krankheit dem Morbus maculosus Werlhofi gegeniiber abgegrenzt, 
auf die haufige Kombination von Hautblutungen mit Erythem hinge- 
wiesen, das Vorkommen einer Himorrhoe aber bestritten hat (zit. n. 
BERGGREEN!). Man hatte friihzeitig erkannt, dass rheumatische Be- 
schwerden bei jener Erkrankung ein gewoéhnliches; Symptom waren, 
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und ihr deshalb den Namen Peliosis rheumatica gegeben. HENocH!> 
schilderte als erster im Jahre 1874 das gleichzeitige Auftreten von Haut 
purpura und viszeralen Erscheinungen. Je nach dem vorherrschenden 
Symptom erhielt das Leiden verschiedene Bezeichnungen, wie Purpura 
simplex, Purpura rheumatica, Purpura abdominalis, eine Einteilung, 
der man noch in Nordisk larobok i intern medicin, 1. Aufl., 1919, be 
gegnet. Schon 1890 machten indessen Duscu und Hocue"® darauf auf 
merksam, dass diese verschiedenen »Krankheiten» nur anders erschei- 
nende Ausserungen ein und desselben krankhaften Zustandes waren, 
und seitdem hat sich der Name Schénlein-Henochsche Purpura allmah- 
lich durchgesetzt. FRANK!’ pragte 1915 den Ausdruck anaphylaktoid« 
Purpura, den sich im nachsten Jahre auch GLANZMANN!® zu eigen 
machte. Die Krankheit ist von dem ersteren Autor unter der Bezeich- 
nung hamorrhagische Kapillartoxikose in Schittenhelms Handbuch des 
Blutes und der blutbildenden Organe besprochen worden. 

Die Schénlein-Henochsche Purpura ist keine haiufige Erkrankung. 
BERGGREEN" fand unter 50 000 Patienten in der Hautpoliklinik der Ber- 
liner Charité bloss 28 Falle, wobei er allerdings darauf aufmerksam macht, 
dass es nur eine Auslese hauptsachlich leichter, »abortiver» Fille (Pur- 
pura simplex) sei, welche der Dermatologe zu Gesicht bekommt. Die 
Krankheit tritt vor allem bei Kindern und Jugendlichen auf; SEIpL- 
MAYERS!® 16 Falle z. B. befanden sich alle im Alter von 6 bis 20 Jahre. 
Die Erkrankung setzt meistens mit Hautblutungen an den Unterextre- 
mitaéten ein, im weiteren Verlauf aber erscheinen neue Blutungen mehr 
iiber die Kérperoberflache verstreut. BERGGREEN gibt an, dass Fussoh- 
len und Fussrander frei bleiben — was indessen fiir unseren Fall durch- 
aus nicht zutrifft. Bei einem der SEIDLMAYERschen"” Fille von Kokar- 
den-Purpura ist auch das Befallensein der Fussohlen ausdriicklich er- 
wahnt, desgleichen bei einem Fall von Li. Die Purpura kann in einem 
einzigen Schub auftreten, der binnen 1—2 Wochen abblasst, aber ty- 
pisch ist die Aufeinanderfolge mehrerer, gegeneinander gut abgegrenzter 
Schiibe wihrend eines Zeitraums von Monaten bis Jahre, bei einem von 
SEIDLMAYERS Fillen bis zu 1'/, Jahren, bei JERSILDS® sogar bis zu 8. 
Hierbei nehmen die einzelnen Effloreszenzen oft einen mehr oder we- 
niger urtikariellen Charakter an, und das Exanthem kann infolgedessen 
ein ziemlich buntes Aussehen bekommen. Starkeres Jucken pflegt 
nicht vorhanden zu sein. 


Zugleich mit der Purpura stellen sich oft Schmerzen und Empfind- 
lichkeit der Gelenke mit oder ohne Anschwellung derselben ein, ausser- 
dem sind Odeme, namentlich an Handen und Fissen, etwas Haufiges. 
Hierzu gesellen sich in gewissen Fallen Bauchsymptome in Form von 
heftigen, kolikartigen Schmerzen in der Nabelgegend, manchmal mit 
Erbrechen. Die Deutung dieser Symptome macht im allgemeinen bei 
Vorhandensein einer Purpura oder anderer Anzeichen der Schénlein- 
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Henochschen Krankheit keine grésseren Schwierigkeiten; immerhin sei 
darauf hingewiesen, dass eine Invagination ab und zu einmal auch bei 
diesem Zustand beobachtet worden ist (SCHWARTZMANN).2° Anders ist 
es, wenn die Erkrankung, wie es hin und wieder der Fall ist, mit Bauch- 
symptomen beginnt. Dass die Diagnose in derartigen Fallen beim Feh- 
len von mehr unmittelbar festzustellenden allergischen Erscheinungen 
leicht abwegig wird, versteht sich von selbst. ALTHAUSEN, DEAMER 
und KERR?! haben unter der Bezeichnung »the false acute abdomen» 
iiber etliche solche Falle berichtet. BARNES und DuNCAN” haben einen 
Fall von anaphylaktoider Purpura bei einem 30jahrigen Mann beschrie- 
ben, bei dem das Bild dem einer subakuten Appendizitis bzw. [leitis 
iiberaus ahnlich war, und wo die Hauterscheinungen ganz geringfiigig 
waren. Bei der Operation fand man den distalen Teil des Hleum stark 
geschwollen, hyperimisch und é6dematés mit subserésen Blutungen. 
Am nachsten Tage wurde die Herss’sche Probe angestellt, die positiv 
war. Pat. bekam eine Bronchitis, und infolge heftiger Hustenstésse 
6ffnete sich am 9. Tage nach der Operation die Bauchwunde wieder, 
wodurch man in die Lage versetzt wurde, den Darm von neuem unter- 
suchen zu kénnen, der dann véllig normal aussah. 

Man sieht ohne weiteres ein, dass eine derartige Verainderung im 
Darm leicht eine Enterorrhagie entstehen lassen kann, und es lassen 
sich auch in der Tat bei Fallen mit ausgepragteren Bauchsymptomen 
ziemlich regelmissig Blutungen nachweisen, entweder okkulte oder 
solche in Form von Melaena. HaAamprTon*®* hat einen Fall von Morbus 
Schénlein-Henoch bei einem 15jahrigen Madchen infolge einer Nah- 
rungsmittelallergie mit bis 40 blutigen Stiihlen in 24 Stunden ver6ffent- 
licht. Bei diesem Falle wurden auch zahlreiche eosinophile Zellen in 
den Faeces gefunden. 

Die Nieren werden nicht selten von dem anaphylaktoiden Prozess 
in Mitleidenschaft gezogen, was sich als Hamaturie bei im allgemeinen 
unbeeintrachtigter Nierenfunktion zu erkennen gibt. KERN berichtete 
aber in einer Diskussionsbemerkung iiber einen Fall von Nahrungsmit- 
telallergie (gegen Rotzwiebel), bei dem die Anfialle der klassischen Haut- 
und Bauchsymptome von Hamaturie und selbst Azotémie (Reststick- 
stoff iiber 100 mg%) begleitet wurden. Eine Attacke fiihrte zum Tode 
an Uramie. Schleimhautblutungen, z. B. in Form von Nasenbluten, 
sind seltener; soleches kam jedoch bei dem obenerwihnten HaAmp- 
tonschen Fall von Nahrungsmittelallergie sowie bei Lis®*® zweitem Fall 
bei einem 8jahrigen Knaben vor. Fieber kann vorhanden sein, insbeson- 
dere bei postinfektidsen Fallen, fehlt aber haufig. 

Das Blutbild bietet, abgesehen von einer leichten Eosinophilie, 
nichts Charakteristisches. Der héchste Wert ist, soweit ich finden 
konnte, von Hampton mit 14 % festgestellt worden; bei unserem Falle 
ist héchstens 6% verzeichnet. Dass sich mitunter eine gewisse Se- 
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kundaranamie entwickelt, liegt in der Natur der Sache. Die Thrombo 
zytenzahl ist in der Mehrzahl der Fille normal. Nicht selten bemerk: 
man im Laufe der Erkrankung einen mehr oder minder erheblichen An 
stieg der Thrombozytenkurve, bei unserem Fall beispielsweise au 
496 000, méglicherweise ein Ausdruck fiir den anaphylaktischen Charak 
ter des Leidens. SEIDLMAYER’® gibt fiir seine Kokarden-Puzpura ein 
gewisse Labilitaét des Thrombozytenwerts an, bei 2 Fallen (vor 10 
bestand sogar eine ausgeprigte Thrombopenie (bis 28 700), auf die in 
dessen schon nach wenigen Tagen eine normale Thrombozytenzah 
folgte. 

Einer solchen transitorischen Thrombopenie begegnet man oft be 
Purpura infolge von Uberempfindlichkeit gegen gewisse Arzneimittel 
z. B. Chinin (MARITSCHEK und MarKkowi1cz** 1933), sowie namentlicl 
Sedormid (LoEwy?’ 1934, FALCONER und SCHUMACHER®*, MEULEN 
GRACHT*®, THIELE*®) und Sanocrysin (HEINILD*!). Bei einem der Fille von 
THIELE” nach Gebrauch von Saridon, das u. a. Sedormid enthalt, schienen 
Thrombozyten zunachst ganzlich zu fehlen. Das Auftreten einer solchen 
Purpura mit Thrombopenie braucht keineswegs an Beziehungen zum 
Morbus maculosus Werlhofi denken zu lassen. Es ist nimlich typisch, 
dass die Erscheinungen rasch abklingen, und dass auch die Thrombo- 
zyten bald zur Norm zuriickkehren, sobald das betreffende Mittel aus- 
gesetzt worden ist. Bei diesen Fallen handelt es sich mehr um eine Ver- 
teilungsthrombopenie, indem sich die Thrombozyten in inneren Orga- 
nen und Gefassgebieten (in erster Linie im Splanchnicusgebiet) ansam- 
meln diirften, wie es beim Peptonshock der Fall ist. Hrrnip*! klassi- 
fiziert demgemass diese Form von Thrombopenie als dysvaskulir-al- 
lergische im Gegensatz zur dyshimatopoetischen, und will damit zum 
Ausdruck bringen, dass die Thrombopenie hier nicht die Ursache der 
hamorrhagischen Diathese sondern die Folge einer allergisch bedingten 
Kapillarschadigung ist. Man kann namlich bei diesen Fallen nicht, wie 
HEINILD sagt, irgendeine systematisierte Schidigung des himatopoeti- 
schen Apparats nachweisen, d.h. irgendwelche Anhaltspunkte dafiir, 
dass die Thrombopenie myelogen (oder, nach HeErNILps Einteilung, 
dyshamatopoetisch) verursacht ware, bestehen nicht. Bei 3 Fallen mit 
reaktivem Symptomkomplex bei Sanocrysinbehandlung, der sich in 
Thrombopenie und hamorrhagischer Diathese Ausserte, untersuchte 
HEINILD das Knochenmark, ohne andere Veranderungen als eine Eosino- 
philie zu finden. Bei dem von Hampton?® beobachteten Fall, einem 
15jahrigen Madchen mit Nahrungsmittelallergie, ergab die Sternal- 
punktion eine »Vermehrung der reifen und unreifen eosinophilen Zellen», 
wahrend THIELE*® bei seinem Fall von Purpura nach Saridon einen vél- 
ligen Mangel an Thrombozyten konstatierte (ebenso wie im Blut). 
Mehr Angaben iiber Knochenmarkuntersuchung bei der Schénlein- 
Henochschen Purpura waren in dem mir zur Verfiigung stehenden 
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Schrifttum nicht zu entdecken (und die diesbeziigliche Untersuchung 
ist auch bei unserem Falle nicht vorgenommen worden). 

Die Gerinnungszeit ist normal, desgleichen gewoéhnlich die Blu- 
tungszeit. In den Fallen, wo eine hochgradigere Thrombopenie vorliegt, 
ist indessen die Blutungszeit verlingert, was ja auch nicht anders zu 
erwarten ist; so iiberstieg sie bei dem erwahnten TuretEschen Fall 1 
Stunde, bei MEULENGRACHTsS” Fall von Sedormidpurpura 15 Minuten, 
wahrend sie bei Hamprons*’ Fall von Nahrungsmittelallergie 17 Minuten 
betrug. Die Senkungsreaktion ist, wie BERGGREEN' angegeben hat, oft 
erhéht, und so verhielt es sich auch bei unserem oben dargestellten 
Fall. Hierin liegt nicht notwendigerweise ein Hinweis auf eine Infektion, 
da die Senkungsgeschwindigkeit auch von derjenigen Reaktion beein- 
flusst wird, welche die parenterale Zufuhr artfremden Eiweisses (z. B. 
Milchinjektionen) im Organismus auslést. Auch eine gleichzeitige reak- 
tive Thrombozyten- und Leukozytenzunahme mit Linksverschiebung 
kann dabei hervorgerufen werden, worauf u. a. HEINILD*! aufmerksam 
gemacht hat. 

Wie erwahnt bestand bei unserem Fall eine gewisse Hypoproteina- 
mie infolge einer Verminderung der Albuminfraktion. Womédglich kann 
diese Erscheinung der gleichzeitigen Nierenreizung zur Last zu legen 
sein. Dass sie fiir die Genese der Purpura belanglos sein dirfte, geht 
schon daraus hervor, dass auch nach dem Anstieg des Plasmaeiweisses 
auf die Normalhéhe fortwahrend neue Purpuraschiibe auftraten. Eine 
Untersuchung des Plasmaeiweisses bei der Schénlein-Henochschen 
Purpura habe ich im Schrifttum nicht gefunden, bis auf einen von 
BinG mitgeteilten Fall von Purpura abdominalis bei einem 40jahrigen 
Manne, bei dem ein auffallend hoher Globulingehalt (7%) konstatiert 
worden war (zit.n. WALDENSTROM)*?. Der Gedanke, dass das Plasma- 
eiweiss jedoch in irgendeiner Beziehung zur Purpura stehen kénnte, 
wurde von WALDENSTROM® mit Riicksicht auf 3 Falle von hartnackiger 
Purpura unklarer Genese mit andauernd hoher SR geaussert; diese Falle 
hatten alle eine Hyperglobulinimie (von 4,7—5,7 %; einer derselben wies 
jedoch gleichzeitig Anzeichen einer Lymphogranulomatosis benigna auf). 

Wie bereits gesagt treten die Purpuraeruptionen gewoéhnlich in 
mehreren Schiiben iiber einen ziemlich langen Zeitraum hin auf; sie 
klingen aber, wie auch die iibrigen Symptome, nach und nach ab, und 
die Prognose ist im grossen und ganzen gut. Fasst man indessen, wie 
GLANZMANN!%, die Purpura fulminans als die schwerste Form der ana- 
phylaktoiden Purpura auf, so wird die Vorhersage wesentlich getriibt, 
da ja diese Fille in der Mehrzahl einen dusserst foudroyanten Verlauf 
haben. Dass viele dieser als Purpura fulminans beschriebenen Er- 
krankungsfalle in Wirklichkeit von einer Meningokokkensepsis, unter 
Umstanden mit Blutungen in das Nebennierengewebe, verursacht wor- 
den sind, ist nach Massgabe unserer heutigen Erfahrungen auf diesem 
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Gebiet recht wahrscheinlich. Auch bei Fallen mit stiirmischeren Bauch- 
symptomen ist es hin und wieder einmal zum tédlichen Ausgang gekom 
men. Der Russe WASSILIEFF* hat einen Fall von Morbus Schénlein 
Henoch bei einem 21jahrigen Mann mit u.a. Haematemesis und Me 
laena beschrieben, der 8 Tage nach Beginn der Erkrankung zum Tod: 
fihrte — und bei dem die Obduktion multiple Geschwiire im Mage) 
und Diinndarm ergab, die oft tief in die Muscularis hinabreichten, sowir 
ferner eine serés-himorrhagische Peritonitis. Ein entsprechender Fal! 
ist von Rams" veréffentlicht worden. Ein chinesischer Autor, Ryane*5, 
berichtete tiber den Fall eines 13jaéhrigen koreanischen Knaben, de 
angeblich an Henochscher Purpura ad exitum gekommen sein soll. 
Bei der Obduktion fand man hier vor allem eine Atrophie der Schild 
driise und der Nebennieren, sowohl der Rinde wie des Marks, wahrend 
das interstitielle Gewebe gewuchert war. KERN** erwihnte einen Fall, 
der zur Gruppe der Nahrungsmittelallergien gehérte; der Tod erfolgte 
bei diesem im Anschluss an eine Attacke am ehesten durch Urimie 

Die anatomische Unterlage der Krankheit ist bis vor kurzem wenig 
bekannt gewesen, was damit zusammenhangt, dass so wenige Fille 
zur Obduktion gelangt sind, und das gleiche gilt fiir die Pathogenese. 
Ein Umstand, der seinen Eindruck wohl auf keinen Leser der Schilde- 
rungen des Krankheitsbildes verfehlt, und der schon von FRANK!’ und 
GLANZMANN!® hervorgehoben worden war, ist die unverkennbare Ahn- 
lichkeit der Symptome mit denjenigen bei einer anaphylaktischen Reak- 
tion, wie wir ihr beispielsweise bei der Serumkrankheit begegnen. Da 
bei experimentell erzeugter Anaphylaxie im allgemeinen keine Purpura 
zu entstehen pflegt, und da sich schliissige Beweise fiir die Auffassung 
der Erkrankung als allergisch bedingt nicht erbringen liessen, haben 
jene Autoren den Ausdruck anaphylaktoide Purpura eingefiihrt. In 
spiteren Arbeiten behandelte FRANK den einschligigen Krankheits- 
zustand eingehend unter der Bezeichnung »haimorrhagische Capillar- 
toxikose». Dass das pathologisch-anatomische Substrat der Erkrankung 
auch wirklich allem Anschein nach in den Kapillaren zu suchen ist, 
dafiir sprechen die wenigen bisher vorliegenden histologischen Unter- 
suchungen. So fand WassILieFrF** bei seinem sorgfiltig untersuchten 
Fall im Bereich der Hauteffloreszenzen stellenweise in den Kapillaren 
und Arterioli eine hochgradige Endothelwucherung, die geradezu in 
einer volligen Obturation der Lumina durch Endotheltromben gipfeln 
konnte. Die Magengeschwiire hatten nekrotische Rinder, die zufiih- 
renden Gefisse ein gequollenes, teilweise gewuchertes Endothel, die 
Media war fibrinoidartig-nekrotisch und das Lumen durch fibrinartige 
Thromben verschlossen. Auch in den Darmgeschwiiren wurden Thromb- 
arteriitiden und hyaline Kapillarthromben konstatiert. — Es sind solche 
Gefassverinderungen, welche heutzutage als allergisch-hyperergisch be- 
dingt aufgefasst werden, und WassILIEFF betont, dass sie als die funda- 
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mentale Ursache der Gewebsalteration und damit der schweren Krank- 
heitssymptome bei seinem Fall zu gelten hatten. Ahnliche Befunde 
(Endothelwucherung und Austritt neutrophiler Leukozyten rings um 
die Lymphbahnen), allerdings durchaus nicht desselben Schweregrades, 
erhob der danische Forscher HEINILD*? durch Hautbiopsie bei einem 
Fall von Schénlein-Henochscher Purpura bei einem 5jahrigen Knaben. 

Spezielles Interesse in diesem Zusammenhang besitzt, dass sich 
lurch eine allergische Reaktion ganz analoge Verinderungen experi- 
mentell bei Versuchstieren hervorrufen lassen. Nach dem heutigen 
Stande der Allergielehre (KLINGE, ROssLE, zit. n. Haas) 
liegt der allergischen Reaktion stets eine Antigen-Antikérperreaktion 
zugrunde. Nachdem ein Antigen, hier also Allergen, wihrend einer ge- 
wissen Zeit auf den Organismus eingewirkt hat, reagiert dieser mit einer 
Antikérperbildung, die sich vorzugsweise in den Zellen des retikulo- 
endothelialen Systems abspielt. Von dort aus werden Antik6érper in 
das Blut und die Gewebsfliissigkeit ausgeschwemmt, sie kénnen an 
andere Ké6rperzellen gebunden werden, und der Organismus ist »sensi- 
bilisiert». Eine erneute Zufuhr des betreffenden Allergens bewirkt nun 
eine Antigen-Antikérperreaktion, einen Vorgang, der aus zwei Phasen 
besteht. Die erste ist die spezifische, aber nicht wahrnehmbare Ver- 
bindung zwischen Antigen und Antikérper, die an den Zelloberflachen 
des retikulo-endothelialen Systems sowie im Gefiss- und Bindegewebs- 
apparat vonstatten geht. Hierdurch wird Histamin frei gemacht (ACKER- 
MANN, zit. n. HaacG**), durch dessen Wirkung auf Parasympathicus 
méglicherweise via Acetylcholin die zweite Phase ausgelést wird. 
Dieser entspricht die unspezifische, ausserlich bemerkbare klinische 
Reaktion, bei der es sich um Spasmen der glatten Muskulatur, Shock- 
wirkung auf die Gefaisse usw. handeln kann, mit dann folgendem all- 
gemeinem Shockzustand, értlichen Odemen u.a.m. Histopathogene- 
tisch findet man dabei hauptsichlich im Endothel der Blut- und Lymph- 
gefasse lokalisierte Veranderungen in Form von Endothelablésung, herd- 
férmiger, degenerativer Anschwellung der Gefasswinde, »Verquellung», 
Austritt von Plasma in die Gefaisswandung hinein oder durch sie hin- 
durch in das umgebende Gewebe, perivaskulare Leukozyteninfiltration 
mit reichlichem Vorkommen eosinophiler Zellen; mithin Verainderungen, 
die grundsatzlich mit denjenigen iibereinstimmen, welche man bei den 
wenigen bisher histologisch untersuchten Fallen von Morbus Schénlein- 
Henoch festgestellt hat. 

Haben wir somit pathologisch-anatomische Kriterien fiir den aller- 
gischen Charakter der Krankheit, so stehen heutzutage auch schliissige 
klinische Beweise nicht mehr aus. Im Jahre 1941 gelang es Li1*® (an der 
K6élner Universitiéts-Kinderklinik), bei 2 (von 4) Patienten, die vor 
kurzem eine Schénlein-Henochsche Purpura durchgemacht hatten, 
durch intravenése Injektion von Purpurarekonvaleszentenserum (85— 
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120 cm’) Purpurarezidive mit Hamaturie (und in einem Fall auch Darm- 
blutung) zu provozieren. Li weist darauf hin, dass Voss die analogen 
Verhiltnisse bei der Serumkrankheit besonders studiert hat. Bei Kin- 
dern, die zuvor Pferdeserum erhalten hatten, liess sich durch intrave- 
nése Einspritzung von Serumkrankheitsrekonvaleszentenserum mit 
grosser Regelmassigkeit eine Serumkrankheit auslésen (sog. inverse 
Anaphylaxie). In beiden Fallen werden spezifische Antikérper zuge- 
fiihrt; waihrend aber im letzteren das Antigen bekannt ist, wissen wir 
bei den Purpurafillen nichts dariiber, mit welchem Allergen im Orga- 
nismus sie reagieren. 

Wenn es also nunmehr gerechtfertigt erscheint, die Schénlein-He- 
nochsche Purpura als anaphylaktisch (Li) anstatt anaphylaktoid zu 
rubrizieren, ist doch damit noch nicht gesagt, dass sich das Allergen im 
Einzelfalle immer nachweisen lasst. Die Hautproben sind alles andere 
als zuverlissig. Es ist einerseits nicht sicher, dass die Haut auf ein 
Allergen reagiert, obwohl andere Gewebe dies tun, und andererseits 
braucht sich ein positiver Ausfall nicht notwendigerweise auf den aktu- 
ellen Zustand zu beziehen, sondern kann durch eine friihere Allergisie- 
rung verursacht sein. In einer derartigen Situation sind zur Sicherung 
der Diagnose Provokationsversuche mit der verdichtigen Substanz 
angezeigt. 

In den letzten Jahren sind, namentlich von amerikanischer Seite, 
mehrere Fille von Schénlein-Henochscher Purpura infolge von Nabh- 
rungsmittelallergie bekanntgegeben worden. (DUKE*’, ALEXANDER und 
EYERMAN*®, SQureER und Mapison®®, LANDSBERGER*®, HAMPTON®*, 
KERN”*.) 

Eine andere Gruppe von Fallen, bei denen das auslésende Allergen 
leicht in die Augen fallt, bilden die freilich sehr seltenen Erkrankungen 
an Schénlein-Henochscher Purpura im Anschluss an die Pockenimpfung. 
Soweit ich finden konnte, handelte es sich dabei immer um eine Erst- 
impfung. Heaton‘! berichtete iiber einen 23jahrigen Soldaten, der 
14 Tage nach der Pockenimpfung an einer allgemeinen Aussaat von 
Hautblutungen, Blutung aus dem Zahnfleisch, Hamaturie und Teer- 
stithlen erkrankte. Er hatte kein Fieber. Die eosinophilen Zellen im 
Blut sollen vermehrt, die Thrombozyten vermindert gewesen sein (zah- 
lenmissige Angaben sucht man aber vergebens). Der Fall, der als eine 
thrombozytopenische Purpura, sekundar zur Impfung, aufgefasst wurde, 
hatte einen gliicklichen Ausgang. Der Autor hat 7 andere Fille aus dem 
Schrifttum angefiihrt, bei denen nach der Impfung eine Purpura auftrat, 
unter diesen einen Fall bei einem Individuum, das vorher mehrere An- 
fille von Purpura gehabt hatte; bei wenigstens einem Fall bestand eine 
Thrompobenie. Ein derartiger Fall wird auch von REGAMEY* im An- 
schluss an Vaccina generalisata erwihnt. WEINGARTNER* sah bei 
einem 9 Monate alten Kind, das auch eine Hyperthrombozytose (756 800) 
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aufwies, 12 Tage nach der Impfung eine ziemlich ausgedehnte Purpura 
sowie Anschwellung der Hand- und Fussgelenke auftreten. Die Haut- 
blutungen verschwanden ohne jede Therapie binnen weniger Tage 
(dieser Autor erwihnt, dass LENTz und GINs in ihrem Handbuch der 
Pockenbekampfung und Impfung, Berlin 1927, 4 ahnliche Falle aus dem 
Sehrifttum anfiihren). Ein typischer Fall von Schénlein-Henochscher 
Purpura nach Pockenschutzimpfung ist auch von HEINILD*® verdéffent- 
licht worden. Es handelte sich um einen 5*/,jahrigen Knaben, welcher 
1 Woche nach der Impfung hohes Fieber bekam, das 3 Tage anhielt. 
Ein paar Tage spiter Eruption von »roten Pocken», d. h. Purpuraefflo- 
reszenzen, an den Extremititen, dann Bauchschmerzen vom Kolik- 
typus sowie Schmerzen in den Ellbogen- und Kniegelenken. Die Ka- 
pillarresistenz war herabgesetzt, und das Elektrokardiogramm machte 
Anzeichen einer voriibergehenden Myokardaffektion ersichtlich. Pat. 
wurde nach 4 Monaten geheilt entlassen. 

Die Purpura im Anschluss an Pockenschutzimpfung scheint in der 
Mehrzahl der Fille 10—14 Tage nach der Impfung aufgetreten zu sein, 
d.h. an einem Zeitpunkt, wo die spezifische Antikérperbildung ihren 
Héhepunkt erreicht hatte. Die Voraussetzung fiir eine besonders in- 
tensive Antigen-Antikérperreaktion ware damit gegeben, und die ent- 
standenen Reaktionsprodukte, oder vielleicht richtiger das frei gemachte 
Histamin, wiirden dann durch ihre toxische Einwirkung auf das Kapil- 
larendothel die Krankheitserscheinungen hervorrufen. Wie soll man sich 
aber, falls dies zutrifft, die extreme Seltenheit der Erkrankung nach 
der Impfung erklaren? Es finden ja jahrlich Millionen und aber Millio- 
nen von Impfungen statt, und doch liegen bisher in dem gesammelten 
Schrifttum nur etwa 15 Berichte tiber Komplikation durch Morbus 
Schénlein-Henoch vor. Es ist jedoch zu betonen, dass das postvakzinale 
Exanthem, welches auch als eine allergische Reaktion auf artfremdes 
Eiweiss aufgefasst werden muss, allerdings viel leichteren Charakters, 
nicht ganz selten vorkommt. Die Annahme der Beteiligung eines zwei- 
ten Faktors bei der Pathogenese der Schénlein-Henochschen Krankheit 
nach der Pockenschutzimpfung diirfte jedoch kaum zu umgehen sein. 
Man muss an eine spezielle Reaktionsbereitschaft der Gefasswandung 
denken, mag diese nun auf konstitutionelle Momente besonderer Art 
oder auf eine voriibergehende Umstimmung beispielsweise infolge einer 
durchgemachten Infektion zuriickzufiihren sein. 

Ein Umstand, der die Feststellung des wirksamen Allergens im Ein- 
zelfalle wesentlich erschwert, ist der, dass das allergisierende Moment 
nach KLINGE und (zit. n. keineswegs dasselbe zu 
sein braucht wie das auslésende, was bedeutet, dass die im Organismus 
gebildeten Antikérper nicht spezifischer sind, als dass sie mit einem 
anderen, méglicherweise nahe verwandten, Allergen reagieren und so die 
Krankheitserscheinungen auslésen kénnen. Man muss wohl annehmen, 
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dass ein derartiger Mechanismus den zwar wenigen, aber doch typischen 
Fallen von Schénlein-Henochscher Purpura zugrunde liegt, die nach 
Erstimpfung beobachtet worden sind. 


Ein Fall von Schénlein-Henochscher Purpura im Anschlus; 
an Diphtherie-Schutzimpfung ist, soweit mir bekannt, bishe 
nicht beschrieben. Dass bei unserem oben wiedergegebenen Fall, 
bei dem die Erkrankung 2 Tage nach der Impfung auftrat, das 
Diphtherieanatoxin das auslésende Allergen gewesen sein muss, 
ist wohl ausser allem Zweifel. Dieser Impfstoff besteht ja aus 
einem durch Formalin teilweise entgifteten Diphtherietoxin 
mithin aus einem Eiweisskérper, der an sich schon geeignet ist, 
als Allergen zu wirken, aber ausserdem noch aus anderem, von 
den Diphtheriebazillen synthetisierten Eiweiss sowie schliesslich 
zu einem Teil aus Nahrbodeneiweiss von vorwiegend Pepton- 
charakter.* In der Hoffnung, bei unserer Patientin eine weiter- 
bestehende Empfindlichkeit gegen dieses Anatoxin demonstrie- 
ren zu kénnen, wurde mit diesem eine Kutanprobe (sog. Lapp- 
chenprobe) vorgenommen, aber mit negativem Resultat. Auch 
die intrakutane Injektion verdiinnten Anatoxins in einer 0,001 
ml entsprechenden Dosis rief keine értliche Reaktion hervor, 
jedenfalls keine stirkere als bei Kontrollfallen. Dagegen erfolgte 
eine prompte Reaktion seitens des Darms in Form einer okkul- 
ten Blutung (Benzidinprobe + + +), wie sie zu dieser Zeit seit 
2 Wochen nicht vorgekommen war, welche 4 Tage anhielt. Eine 
sichere allgemeine Hautreaktion resultierte nicht, da sich der 
nachste, auf die Fussriicken begrenzte Purpuraschub erst nach 
einem Intervall von 3 Tagen zeigte. Auf jeden Fall spricht wohl 
das erzielte Resultat fiir das tatsichliche Vorliegen einer Allergie 
gegen das angewendete Diphtherieanatoxin bei dem untersuchten 
Kinde. 

Versuche einer passiven homologen Ubertragung der Allergie 
nach PRAUSNITZ-KUSTNER sowie DE BECHE durch intrakutane 
Injektion von Patientenserum bei zwei kirzlich gegen Diphthe- 

* Laut Bescheid des Staatlichen Bakteriologischen Laboratoriums ent- 


halt gereinigtes Diphtherieanatoxin pro ml 0,15 mg Anatoxin, 0,15—0,30 mg 
anderes, von den Diphtheriebazillen synthetisiertes Eiweiss sowie etwa 1,25 


mg Nahrbodeneiweiss von vorwiegend Peptoncharakter. 
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rie geimpften Individuen fielen negativ aus. Es wire naturge- 
mass interessant gewesen, das Phanomen der inversen Anaphy- 
laxie nach Voss und Li®* durch intravenése Injektionen von 
Purpurarekonvaleszentenserum in grésseren Mengen an zuvor 
gegen Diphtherie geimpften Versuchspersonen zu untersuchen. 
Die Arbeit von Li war mir jedoch in jener Zeit nicht erreichbar — 
und wbrigens erscheint es nicht gerade zusagend, ein 3jahriges 
Kind der hierzu erforderlichen Blutmenge von ca. 200 ml zu be- 
rauben. 

Dass also die Krankheitssymptome bei unserem Fall durch 
eine allergische Reaktion ausgelést worden sind, darf als er- 
wiesen gelten. Aber wie ist es hier von Anfang an zu dem aller- 
gischen Zustand gekommen; auf welche Weise ist der Organis- 
mus sensibilisiert worden? Dass es sich nicht lediglich um eine 
einfache Reaktion zwischen dem eingespritzten Diptherieanatoxin 
und hierdurch bedingten Antikérpern handeln kann, geht schon 
aus der Tatsache hervor, dass die Krankheit bereits 2 Tage nach 
der Impfung ausbrach, mithin lange bevor erfahrungsgemiss 
Antikérper in nennenswerter Menge gebildet werden konnten. 
Uberdies wire es in diesem Falle durchaus unerklarlich, weshalb 
die Komplikation nicht haufiger auftreten wiirde. Schutzimp- 
fungen gegen Diphtherie sind in unserem Lande zu Hundert- 
tausenden vorgenommen worden, ohne dass meines Wissens Pur- 
pura in weiteren Fallen beobachtet worden wire. Man kénnte 
vielleicht einwenden, dass dies zum Teil auf der verhaltnismassi- 
gen Neuheit dieser Art von Krankheitsvorbeugung beruhen 
kénnte, dass namlich die Zeit zur Veréffentlichung der gesam- 
melten Erfahrungen nicht lang genug sei — aber das ist sicher 
nicht die ganze Wahrheit. 

Da das Kind friiher nicht gegen Diphtherie geimpft worden 
war, und da bei ihm auch keine Scuicksche Reaktion angestellt 
worden war, kann es folglich nicht auf diesem Wege sensibilisiert 
worden sein. Auch die Anamnese liefert weder fiir eine allergische 
Stigmatisierung noch fiir erbliche Belastung irgendwelche An- 
haltspunkte, und zwar im Gegensatz zu dem SEIDLMAYERschen 
Material (16 Fille), wo eine erbliche Belastung auf der Grund- 
lage von exsudativer Diathese oder »Arthritismus» in der Ahnen- 
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reihe oder bei Geschwistern hundertprozentig vorgelegen haben 
soll. Eine direkte Hereditat fiir die Krankheit als solche wurde 
jedoch nicht nachgewiesen, und in diesem Zusammenhang kann 
erwahnt werden, dass die 4jihrige Schwester der Patientin gleich- 
zeitig ohne die geringsten Komplikationen gegen Diphtherie 
geimpft worden war. 

Offenbar hat sich unsere Patientin zur Zeit der Impfung in 
einer besonders empfindlichen Phase befunden, sie ist sensibi- 
lisiert gewesen, wobei das Wesen des allergisierenden Agens in 
tiefstes Dunkel gehillt ist. In neuerer Zeit hat man auf patholo- 
gischem Gebiet der Bedeutung unspezifischer, sog. allergisieren- 
der Infektionen als pathogenetische Momente bei der Entwick- 
lung einer Reihe von klassischen Krankheitsbildern, wie z. B. 
Polyarthritis, Glomerulonephritis, Kolitis, in steigendem Masse 
Rechnung getragen. Wenn sich also im Anschluss an eine Strepto- 
kokkenangina eine Polyarthritis mit sterilem Exsudat entwic- 
kelt, dann wire dies ein Beispiel der Fernwirkung in Form einer 
unspezifischen hyperergischen Entziindung (ROSSLE, EPPINGER, 
zit. n. HEINILD*"), Die Méglichkeit, dass das Kind zur Zeit der 
Impfung eine leichte derartige Infektion durchgemacht hat, die 
symptomlos verlief, lasst sich nicht von der Hand weisen, aber 
hierfiir kann auf der anderen Seite auch kein sicherer Beweis 
erbracht werden. Irgendwelche ausschlaggebende Anzeichen einer 
Infektion wies die Patientin nicht auf, es bestand weder Fieber 
noch Leukozytose, und die festgestellte Linksverschiebung sowie 
Erhéhung der Senkungsreaktion kénnen durch die allergische 
Reaktion als soleche verursacht gewesen sein. Jedenfalls muss 
man irgendeine Art von stummer Allergisierung annehmen, durch 
welche Antikérper zustande gekommen sind, die dann die Fahig- 
keit hatten, mit dem zugefiihrten Allergen zu reagieren, was in 
dem Krankheitsausbruch resultierte. 


Zusammenfassung. 

Es wird ein Fall von typischer Schénlein-Henochscher Pur- 
pura bei einem 3jahrigen Madchen beschrieben, bei dem die Er- 
krankung 2 Tage nach der Diphtherie-Schutzimpfung ausgelést 
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wurde. Neben Hautblutungen traten Odeme an den Gliederen- 
den, Gelenkbeschwerden, Kolikschmerzen mit okkulter Darm- 
blutung und Hamaturie auf. Die Hautblutungen erschienen in 
mehreren (8) Schiiben im Laufe von 5 Monaten, worauf das Kind 
gesund wurde. Die Liaippchenprobe mit Anatoxin fiel negativ 
aus, aber nach intrakutaner Injektion einer Verdiinnung des- 
selben, 0,001 ml Anatoxin entsprechend, erfolgte eine prompte 
Reaktion seitens des Darms in Form einer Blutung. Damit wird 
die Rolle des Diphtherieanatoxins als auslésendes Allergen be- 
kraftigt. Der Fall stellt einen Beleg fiir die Anschauung dar, 
dass die Krankheit anaphylaktisch bedingt ist, und rechtfertigt 
die Bezeichnung anaphylaktische Purpura an Stelle der alten 
Benennung anaphylaktoide Purpura. Er bestiatigt hierdurch die 
Erkenntnisse, zu denen Li auf anderem Wege (durch die inverse 
Anaphylaxie) gelangt war. 

Der dargestellte Fall diirfte der erste von Schénlein-Henoch- 
scher Purpura sein, der nach Diphtherie-Schutzimpfung beobach- 
tet — oder jedenfalls beschrieben — worden ist. 


Schrifttum. 

1. MORAWITZ, P.: zit. ScHocu, M. A.: Neue Ergebnisse in Klinik und Pa- 
thologie der Hautblutungen. Schweiz. Med. Woch.schr. 21, 1940. S. 25—29, 
49—53. — 2. CATEL, W.: Blutungsiibel im Kindesalter. Fol. haematol. 63, 
1939—40. S. 328—353. — 3. VaAnLQuistT, B.: Om hiimorrhagiska diatheser 
i nyféddhetsperioden. Sv. Lik.tidn. 39, 1942. S. 280—294. — 4. BEXELIUs, 
G.: Acta Med. Seand. 80, 1933. S. 281. — 5. GOTHLIN, G., Det infradiasto- 
liska kapillirprovets tekniska utveckling. Nord. Med. 23, 1944. S. 1327— 
1336. — 6. Hort, J. P. en van VyvVE, A.: Prothrombingehalte gedurende 
het beloop van purpura van Henoch-Schénlein en de behandeling met methyl- 
derivaten van naphtochinon. Nederl. Tijdschr. v. Geneesk. 84, 1940. 8.1777. 
— 7. ScHAAD, H.: Vitamin K in einem schweren Fall von Purpura rheu- 
matica. Schweiz. Med. Woch.schr. 71, 1941. S. 1622. — 8. AUBERTIN, C.: 
Signe de lacet négatif chez des malades en pleine eruption purpurique. 
3ull. et Mém. de la Soc. méd. des Hépitaux de Paris. 56, 1940. 8S. 375— 
376.— 9. JERSILD, T.: Therapeutic effect of vitamin P in Schénlein-Henoch 
purpura. Lancet. 234, 1938. S. 1445. — 10. SEIDLMAYER, H.: Die friihinfan- 
tile postinfektiése Kokarden-Purpura. Zetschr. Kinderheilk. 61, 1939. 8. 


217—255. — 11. FINKELSTEIN: zit. SEIDLMAYER. — 12. GLANZMANN, E.: 
zit. SEIDLMAYER. — 13. GLANZMANN, E.: Zum Problem der Purpura fulmi- 


nans. Schweiz. Med. Woch.schr. 18 (67), 1987. S. 829—830. — 14. BEerRG- 


266 HUGO JELKE 


GREEN, P.: Zur Kenntnis der Schénleinschen Purpura. Dermat. Woch.sc| 
111, 1940. S. 1076—1078. — 15. HeNocu, W.: Klin. Woch.schr. 11, 187 
S. 541. — 16. DuscH und HOocHE: zit. WASSILIEFF. — 17. FRANK, ! 
Klin. Woch.schr. 52, 1915. S. 454. zit. HAMPTON. — 18. GLANZMANN, | 
Jahrb. Kinderheilk. 83, 1916. S. 271. — 19. SEermpiMAyYER, H.: Sipp« 
forschungen bei Trigern von Schénlein-Henochser Erkrankung. Zeitsc) 


Kinderheilk. 61, 1939. S. 488—6502. — 20. SCHWARTZMANN, J.: Henoc 
purpura with intussusception. Arch. Pediat. 57, 1940. S. 389—394. — 2 


ALTHAUSEN, T. L., DEAMER, W. C. and KERR, W. J.: False »acute abdome: 
Henochs purpura and abdominal allergy. Ann. Surg. 106, 1937. S. 242 
251. — 22. BARNES, C. and DUNCAN, G.: Anaphylactoid purpura simulati: 
acute regional ileitis. Brit. J. Surg. 29, 1941—42. S. 263—255. — 23. Ham 
TON, S. F.: Henoch’s purpura based on food allergy. J. Allergy 12, 194 
S. 579—591. — 24. KERN, R. A.: Discussion. J. Allergy 12, 1941. S. 59 
— 25. Li, Min-sen: Zur Frage der anaphylaktischen Genese gewisser Pu 
puraerkrankungen. Monatschr. Kinderheilk. 88, 1941. S. 63—68. — 2 
MARITSCHEK, M. und MARKowIczZ, H.: zit. HEINILD. — 27. Lorewy, F. E 
Lancet 226, 1934. S. 845. — 28. FALCONER, E. H. and SCHUMACHER, J. C. 
Arch. Int. Med. 65, 1940. S. 122. zit. HEINILD. — 29. MEULENGRACHT, EF. 
Purpura haemorrhagica efter Brug af Sedormid. Ugeskr. f. Laeger 103, 1941 
S. 291—295. — 30. THIELE, W.: Akute thrombopenische Purpura nach Se 
dormid- und Saridongebrauch. Miinch. Med. Woch.schr. 89, 1942. S. 934. 
31. HEINILD, S.: Undersogelser over de kvantitative Variationer i Blodplade 
tallet under Anaemi, Infektion og Thrombopeni. Kobenhavn 1942. 395 S. 
32. WALDENSTROM, J.: Purpura hyperglobulinaemica. Nord. Med. 23, 1944. 
S. 1562—1565. — 33. WassILierr, P.: Om patogenesen af Schénlein-Henoch's 
Purpura. Nord. Med. Tidskr. 14, 1937. S. 1322—1325.— 34. Ramp, H.: Zen- 
tralbl. f. Chir. 68, 1941. S. 1973—1976. — 35. Ryano, W. T.: An autopsy obser- 
vation of a case with Henoch’s purpura. J. Chosen med. Ass. 27, 1937. S. 
33. — 36. HAAG, F. E.: Neuere Ergebnisse der Allergieforschung. Miinch. 
Med. Woch.schr. 89, 1942:2. S. 752—758. — 37. DuKE, W. W.: Arch. Int. 
Med. 28, 1921. S. 151. zit. HAMpron. — 38. ALEXANDER, H. L. and EYEr- 
MANN, C. H.: zit. HAMPTON. — 39. SQuIER, T. L. and Mapison, F. W.: J. 
Allergy 9, 1937. S. 143. — 40. LANDSBERGER, M.: Zeitschr. Kinderheilk. 
39, 1925. S. 569. — 41. HEATON, T.G.: Purpura associated with vaccina- 
tion against smallpox. Canad. Med. Ass. J. 43, 1940. S. 593—594. — 42. 
HEINILD, 8.: Purpura infectiosa allergica. Nord. Med. 20, 1943. S. 2302— 
2305. — 43. REGAMEY, ELISABETH: Crise aigue de purpura thrombopénique 
consécutive a4 une généralisation vaccinale tardive. Schweiz. Med. Woch.schr. 
21: 2, 1940. S. 697—699. — 44. WEINGARTNER, L.: Purpura Schénlein-Henoch 
als Folgeerscheinung einer Erstvakzination. Kinderiirzt]. Praxis. 12, 1941. 
S. 39—41. 


Abb. 1. 
Abb. 2. 
OF 


d 
I 
( 
f 
t 
0 
] 
( 
( 
I 
I 


FROM THE PEDIATRIC CLINIC OF THE UNIVERSITY, RIKSHOSPITALET, 
OSLO. CHIEF: L. SALOMONSEN M. D. PROFESSOR OF PEDIATRICS. 


A Sex-linked Type of Gargoylism. 
By 


ARNE NJA. 


In 1917 HUNTER (6) described the tirst case of a condition 
with multiple malformations, especially of the skeleton. Two 
years later the next publication concerning two cases of this 
disease came from GERTRUD HURLER (7). During the first sub- 
sequent years reports of similar cases were sporadic, but in recent 
years reports of the so-called Hurler’s syndrome have become 
more numerous, especially from America, England, Holland and 
Germany. No case of this disease has previously been published 
from Norway. 

The many names which the various authors have designated 
the disease have caused some confusion. The Germans call it 
dysostosis multiplex. In America the designation Lipochondro- 
dystrophy has been used in recent years. The name which has 
probably become best known, is gargoylism, a name which is 
due to the similarity to the grotesque figures on Notre Dame 
Cathedral in Paris. 

The condition is characterized by malformations of the head, 
body and extremities, especially of the skeleton, malformations 
which give the patient a grotesque appearance. The children are 
normal at birth but usually have a heigh birth weight. Dwarf- 
like growth gradually develops. By the age of one year the child- 
ren usually show the characteristic appearance. The head is 
remarkably large, often of a peculiar shape. The sutures aye 
prominent. The nose is broad and flat, the lips thick, and the 
large, fissured tongue often hangs out of the mouth. The neck 
is very short. The most prominent aspects of the trunk are the 
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large abdomen and the lumbar kyphosis which is almost con- 
stantly present. The extremities are short, coarse and thick. 
There are often irregularities in the joints, so that the functior 
is limited. This is usually most pronounced in the shoulde) 
joints so that the arms cannot be raised above the horizontal 
and in the fingers, where the outer phalanges remain in flexur 
contraction with the exception of the thumb. Corresponding, 
to the described alterations a number of typical skeletal altera 
tions are revealed by roentgen examination. The liver and th: 
spleen are almost always enlarged. There are often umbilica! 
and inguinal hernia. In most of the patients the corneae ar 
uniformly cloudy. Many of them have a marked hypertrichosis 

In recent years it has been demonstrated that one of th: 
essential features of the disease is a pathologic lipoid metabolisn 
(KRESSLER and AEGERTER, 10). One of the steps in this process 
may be some special granula which have been demonstrated in 
the white blood corpuscles of patients suffering from gargoylism 
(REILLY, 17). An increased cholesterin content in the blood 
may also be observed in this connection. 

The patients are very susceptible to catarrhal infections of 
the respiratory organs. Purulent rhinitis and rhinopharyngitis 
especially are typical. As a result of this the respiration is often 
loud and snoring. Bronchitis and bronchopneumonia are also 
common. Their hearing is often poor, their intelligence usually 
low. However some cases of patients with normal intelligence 
have been described (11, 14). 

Nothing is known as to the cause of the disease. Many of 
the patients: described are isolated cases. However there seems 
to be a tendency to familial incidence (4, 11, 12, 15, 18). The 
parents have occasionally been related. These observations have 
led to the assumption that the condition is hereditary, due to 
recessive genetic factor. 

There are still so few reports of this peculiar condition that 
every new case may contribute to our knowledge of it. At the 
Pediatric Department of the Rikshospitalet we recently had 
the opportunity of examining some patients suffering from 
gargoylism. 
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Case histories. 


Case 1 (III, 2). B.G., a boy 4 years old, who was admitted 
to the Pediatric Dept. May 11th 1945. He is an only child. The 
parents are healthy, not related. In the fathers family there 
are several imbecil nephews and nieces, but none of them pre- 
sents an unusual appearance. In the mothers family there have 
been several cases similar to the patient (to be described below). 
The mother had a miscarriage in the 3rd month 6 years ago. In 
1940 she gave birth to a boy 2 months prematurely. He died 
of cerebral hemorrhage after 11 hours. 

The patient was born at full term. Birth weight 4120 gr, 
length 53 em. From early infancy the boy developed slowly 
both physically and mentally. He was always very quiet, could not 
sit until he was a year old, walked at 16 months. Teething be- 
gan at 4 months. The mother noticed very early that his back 
was remarkably bent. A short time after birth his heavy respira- 
tion and hoarse voice attracted attention. He has not yet learned 
to talk. His humour is variable, sometimes he has attacks of 
rage. His sight is good, but his hearing poor. His appetite has 
been tremendous. It is striking that he has had pneumonia 5 
times. During the last year he has been unable to straighten 
his fingers. 

Condition on admission May 11th 1945 (fig. 1). The boy 
makes a peculiar impression. He is of normal height, but very 
fat. (Height 103 cm, normal 104 cm, weight 24.6 kg, normal 
17.5.) The head is large (circumference 54 cm, average for his 
age 50 cm). The forehead is somewhat bulging, especially in the 
middle part. The nose is broad and flat, the lips coarse and 
thick. The neck is very short. Sitting up he shows a slight 
thoraco-lumbar kyphosis. The 4 ulnar fingers cannot be straigh- 
tened. These fingers are also slightly bent in a radial direction. 
He is slightly knock-kneed. Otherwise there are no deformities 
of the extremities and no limitation of the movements of the 
joints. He walks with good balance. Psychically he is far below 
normal, cannot talk. His breathing is loud with hoarse, snoring 
wheezes, trequency 20 per minute. Pulse 104, regular. The 


Case 6. 


Fig. 1. 


mucous membrane of the fauces is hyperemic, and a moderate 
amount of thick mucous is observed on the posterior wall of the 
pharynx. His teeth are good but are rather far apart. The 
pupils are round, equal and react to light. The cornea is clear 
on both sides. Thorax: No malformations. Lungs: Stentorous 
respiration, otherwise nothing pathological. Heart: A_ slight 
systolic murmur. The abdomen is very large. There is a scare 
after an operation for umbilical hernia. The hernia has broken 
out again. The liver and the spleen are moderately enlarged. 
The external genitals are somewhat underdeveloped, and both 
testicles are retented. He does not seem to hear normal. 


Blood analysis showed: Hgb. 85%. Red blood corp. 5 mil- 
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lions, white blood corp. 7 200. Blood sedimentation rate 12 mm. 
By differential count normal conditions were found, and a sternal 
puncture revealed normal distribution of the cells. No pathologic 
eranulation of the cells could be demonstrated neither in the 
plood nor in the bone marrow. Calcium: 11.60 mg%. Phospho- 
rus: 4.29mg%. Cholesterin: 180 mg%. Urine: Normal. Pir- 
quet’s reaction negative. Wassermann’s reaction negative. 

The roentgen examination was made by J. TORGERSEN who 
rave the following description: »In the thoraco-lumbar column a 
slight kyphosis and a scoliosis can be demonstrated. The verte- 
bral corpora, especially in the lower part of the thoracic column, 
are biconvex. The peculiar shape of the lower ribs is striking. 
The broad, flat rib attached to the spine by a narrow cervix gives 
an impression of a palm-leaf. The picture is characteristic of 
gargoylism. Hands: The phalanges are abnormally broad, espe- 
cially basally. The cranium is large, of normal shape, normal 
sutures. The bone seems somewhat transparent. The sella tur- 
ciea is flat and elongated. The dorsum sellae seems to lack cal- 
cium.» 

Case 2 (II, 2). S.H., brother of Case 1’s mother, was admit- 
ted to the Pediatric ward in September 1912, 9 '/, years old, and 
remained there, with a short interval, until he died in September 
1914. This case is of particular interest because the record pre- 
sents a convincing description of the syndrom several years be- 
fore the first report was published, and because a post mortem 
examination was made. 

The child was born at full term and had a normal delivery. 
He was said to be of normal size and his face was pretty. Teething 
began at 9 months. About the same time he had bilateral otitis 
media. From that time the mother noticed that the boy’s head 
was large and that he did not seem normal for his age. About 
the age of 1 year he had occasional short spells of unconscious- 
ness without spasms. He began to say single words when a 
year old. But at 3—4 years of age he stopped talking completely, 
and the last few years before admission he had been quite dull. 
He began to walk when he was 2. At 3—4 years of age he had 
bronchopneumonia. When he was 4—5 he spent several months 
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in bed with fever and vomiting. His mother believes that he has 
been deaf for the last few years. He hag not been interested in 
anything except food. His extremities have been thick, cold 
and blue since infancy. The size of his head did not increas: 
very much after the age of 2 when the circumference was 54 em. 
He had always been incontinent. 

State on admission Sept. 29th 1912: The child is an idiot. 
The head is large with abundant, coarse hair growing far down 
over his forehead and temples. The back also is hairy. The 
frontal bone forms a vertical comb in the median line. His fac¢ 
looks old and repulsive, with broad, flat nose, pronounced epi- 
canthus and confluent eyebrows. The lips are thick and cyano- 
tic. The tongue is thick and hangs out of the mouth. The neck 
is very short. No abnormalities of the thyroid gland can be 
demonstrated. The extremities are stubby, cold and cyanotic. 
The motility is considerably limited in the foot, the knee and the 
elbow. The distal finger joints are almost completely stiff, 
slightly bent. The 4 ulnar fingers are curved with concavity 
toward the radial side. Pulse 96, regular. Respiration 24. Pu- 
pils equal, react to light. Lungs: Diffusely spread ronchi. Heart: 
Nothing special. Abdomen: The liver is considerably enlarged 
with the lower edge palpable at the umbilical tranversal. There 
is a more than nut-sized umbilical hernia and on the right side 
a large inguinal hernia. He walks without assistance. 

During his long stay at the hospital he had measles, whoo- 
ping cough and scarlatina, and frequently suffered from infec- 
tions of the respiratory tract. He died during an attack of cya- 
nosis and dyspnoea in Sept. 1914. The case was interpreted as 
myxidioti, and he was treated with thyroid gland the whole time 
without effect. A roentgen picture of the elbow showed ab- 
normal epiphyses. The bone nuclei of the hand were normal 
developed. There are no remarks in the record as to the column 
or the cornea. His height is not given, but his weight was only 
22.6 kg (post mortem) as compared to the normal of 36 kg for 
his age. As his body stubby it may be concluded that he was 
very short, which is also indicated by photographs (fig. 2). 
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Fig. 2. Case 2, 11 1/, years old. 


The post mortem examination revealed the following: The 
circumference of the head and the chest are about the same, 
58—59 cm. The sagittal suture and the frontal and the occipital 
tubera are very protruding. The cranium is thick, heavy, the 
skull weighs 680 gr. The sawed surface shows very fine pores, 
and there are some sclerotic regions. The basis of the cra- 


nium is abnormal: The bone is very thick, and the orbital 
roofs have protruding hemisferes of compact bone more than 
1 em thick. The os ethmoideum is depressed. The sella turcicé 
is wide and flat. No diminution of any of the holes for the facial 
nerves. The brain is large with a marked hydrocephalus internus. 
The thin cerebral membranes are thickened and milky. 
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The chest is unelastic, the ribs thick with an abnormal shape 
but they show no signs to rickets. The breast bone is very har 
and compact. Eztremities short, hands and feet large, finge: 
and toes short and broad. The right tibia is removed. It is atro 
phic, abnormally bent in the proximal part. The corticalis i 
thin, and the spongious tissue is more porous than normal. 

The thymus extends from the jugulum to the diaphragm 
Weight 41 gr. The heart weighs 140 gr. The left ventricle i 
somewhat hypertrophic and the right ventricle is dilated. Th 
myocardium seems normal. The aortic valve is thickened, bu‘ 
without excrescences, and there is no retraction. The mitra! 
valves are thick with knotty borders. The cordae tendineae ar 
short and thick. In the aorta scattered plaques of fatty degenera 
tion are observed. The walls of the bronchi are thick, and thei 
mucous membrane is hyperemic and coated with mucopus. The 
lymphatic tissue is hypertrophic in the respiratory tract, and also 
the mucous membrane of the stomac and the intestines shows 
numerous, large lymph follicles. The thyroid gland weighs 31 gr. 
The spleen is much enlarged, weight 215 gr — the structure is 
irregular with hypertrophic follicles. The liver is tremendous, 
weight 1 280 gr. On section the structure appears to be normal. 
The pancreas is a bit large, weight 80 gr. Kidneys and adrenals 
seem normal. 

Microscopic examination: The bone substance in the cranium 
is very compact with relatively large marrow cavities which 
are partly blocked by bone deposits, in many places to such an 
extent that the marrow cavities are practically filled. The struc- 
ture of the compact bone substance is irregular. The hypophysis 
is of normal size. In the glial region and the infundibulum the 
structure is normal. At the transition to the epithelial part 
there are some cystous cavities lined with a cylinder epithelium. 
The epithelial region is of normal structure. The substance of 
the thymus consists of extremely numerous small cells, most of 
them similar to lymphocytes. In large areas the Hassal’s bodies 
are lacking. The pancreas parenchym is diffusely degenerated. 
It is irregular in structure without the usual distinct lobuli. 
The islands of Langerhans are not distinct. There are no vi- 
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sible ducts. Sections from the skin, adrenals and thyroid gland 
were normal. There is no description of the liver. 

Case 3 (II, 9). O.H., younger brother of Case 2, was admitted 
to the Pediatric ward in May, 1922, 4 years old. He was born 
at full time. Birth weight 3 250 gr. His appearance was normal. 
from the time he was 4 months he grew constantly fatter. At 
this time he was treated for »rickets». From the age of 7 months 
he constantly suffered from infections of the respiratory tract. 
When he was 2 years old the diagnosis myxoedema was made. 
He took thyroid tablets for 11/, year without result. He is 
incontinent. 

Condition May 4th 1922. The patient is fat. He is able to 
walk, but cannot talk. The head is large with a protruding fore- 
head, especially in the median line. The bridge of the nose is 
sunken, and the nose is short and broad. The lips are thick and 
the large tongue hangs out of the mouth. His face is coarse with 
the typical expression of an idiot. He has almost no neck as if 
the head were attached to his shoulders. His hair is red, short 
and dry, growing far down in the forehead and the temple region. 
There is also a great deal of hair on the upper part of his back. 
The extremities are short, especially are the fingers and the toes 
short and broad. The feet are cold and cyanotic. The pupils 
are equal, react to light. The breating is laboured and audible. 
The tonsils are enlarged, converging. Muco-pus in the pharynx. 
The teeth are carious, some of them extracted. ._The thyroid 
gland is not enlarged. Lungs: Dispersed ronchi. Heart: Normal. 
Abdomen large. The edge of the liver is palpated 2 fingerbreaths 
below the costal arch. Spleen not palpable. He stayed at the 
ward for little more than a week. There are no records of any 
further examinations or comments of the case. The diagnosis 
was myxidioti. 

In July, 1925 he was admitted again, 7 years old. Since his 
last hospitalization he had had pneumonia and frequent attacks 
of dyspnoea and restlessness with vomiting. He had gradually 
grown duller. He was thought to be practically moribund on 
admission. The following symptoms not recorded the first time 
are: There is a prominent vertical bone protrusion corresponding 
19— 46416 Acta pediatrica. Vol. XX XIII 


276 ARNE NJA 


to the sagittal suture. The outer phalanges of the fingers are 


bent like claws. The liver is extremely enlarged. The spleen ji 


very hard and extends 4 cm below the costal arch. There is 4 
large inguinal hernia on either side. Wassermann’s reaction 


negative. Sahli (uncorrected): 70. Red blood corp. 5.4 mil! 


White blood corp. 7000. Roentgen examination of the hand 
showed 6 bone nuclei. The epiphyses were thick and irregular, 


but there were no signs to rickets. Nothing is recorded as t 
height, column, motility of the joints (except the fingers), cornea 


There is no photograph of him. His sisters say that he was small, 


like his brother. He was discharged with the diagnosis myx 
idioti, and died in 1928 at a home for feebleminded. 

Case 4 (III, 5). P.J., maternal cousin of case 1. We are told 
that he resembled exactly the 3 described above. He was a1 
idiot, spoke only a few words, was very short and had a larg: 
head. He grew gradually duller and died in 1942 at the age of 
11. Amateur photographs show that his appearance is quite 
identical with the two patients first described. 


Case 5 (III, 4). J.P. B., a maternal cousin of patients Nos. 


1 and 4. This patient was examined by the author in September 


1945 (fig. 3). He was born April 26th 1944. Birth weight 3595 gr. 
At birth he appeared perfectly normal. His head gradually 
grew large, and his back bent. Teething began at 6 months. 
He walked at 14 months. The mother believes that he is men- 
tally backward. He has not begun to talk. His breathing has 
always been audible. The patient was called in for examination 
because of the other cases in the family, and the parents did 
not wish to have him hospitalized. 

He is a fat, coarsely built boy of 1'/,, of average height for 
his age (82 em). Weight: 13 600 gr (normal for his height: 11 900 
gr). The head is large, circumference 53 cm. There is a keel- 
like comb of bone in the midline of the forehead extending back- 
ward to the fontanell, which is just closed. The features are coarse 
with a broad, flat nose, and thick lips. His tongue is not parti- 
cularly large. Cornea clear on either side. No hypertrichosis. 
The neck is very short, the body stubby. There is a gibbus in 
the upper part of the lumbar column. Rasping respiration is 
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Fig. 3. Case 5. 


heard bilaterally, the heart seems normal. The abdomen is 
covered by a thick layer of subcutaneous fat, the liver and the 
spleen are much enlarged. The motility of the shoulder joints 
is considerably limited. Otherwise there is no demonstrable 
limitation of the mobility in any of the joints. The hands and 
fingers are short, but otherwise of normal shape. The fingers 
xan be moved normal. 
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Fig. 4. Case 5. Kyphosis due to the deforme 2nd lumbar vertebra. 


Roentgen examination (made by Dr. J. TORGERSEN): »Corre- 
sponding to the corpus of L 2 there is a kyphosis, due to a pecu- 
liar shape of this corpus (fig. 4). There is also a slight S-shaped 
scoliosis of the entire column. The picture is typical of gargoy- 
lism. The ribs are normal.» Further examinations were not 
allowed by the parents. 

Case 6. A. J. L. a 4 1/, years old girl, admitted to the Pediatric 
ward May 28th 1945 for observation of a »dysendocrine affec- 
tion». No similar cases are known in the family. The parents 
are not related. The mother has 4 siblings with a total of 2 
children, and the father has 7 siblings with 6 children, all healthy. 
The patient is an only child. She was born at full terme, the de- 
livery was normal. Birth weight 4500 gr. It was early obvious 
that the child was not developing normal. She began to walk 
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at 11/,, spoke fairly well at the age of 3. The parents finally 
consulted a doctor when they noticed that the childs fingers 
had become abnormally bent. 

In the ward the child was found to be of normal height 
(106 cm). Weight 19.6 kg (normal for her height 17.5 kg). Her 
appearance is peculiar (fig. 1). The head is large (circumference 
»4 em), the face coarse with a broad, short nose and thick lips. 
Che eyes are set far apart. The ears are large, deformed and 
placed low on the head. The hair is abundant, and she has a 
good deal of dark hair on her back and shoulders. The body is 
stubby with protruding abdomen, the neck is very short. Her 
limbs are also short, the hands large with short, broad fingers. 
The distal phalanges of the 4 ulnar fingers cannot be straightened, 
and they deviate in radial direction. The skin of the hands is 
shiny and slightly atrophic. The arms can only be lifted slightly 
over the horizontal. The mobility of the elbow joints is also 
limited. The corneae are uniformly cloudy. The respiration is 
normal. Tonsils moderately hypertrophic. The tongue is large, 
but does not hang out of the mouth. No abnormal distance 
between the teeth. Thorax: Somewhat broad in the upper part, 
and there is a slight depression of the lower part of the sternum. 
Heart and lungs: Normal. Abdomen: A nut-sized umbilical 
hernia. Liver and spleen large. The hearing is reduced, and 
otoscopy reveals shrunken ear drums. Special examination of 
the eyes: Over the entire cornea on either side there are small 
gray spots and fine gray lines. They appear to be situated in 
the anterior half of the cornea. There are no vessels, no iritis. 
The retina is not clearly visible. Conclusion: The shadows are 
probably due to degeneration. 

Blood analysis: Hgb. 90 %. Red blood corp. 4.01 mill. White 
blood corp. 7 300. The blood and the bone marrow showed nor- 
mal distribution of the cells, and no pathological granula could 
be demonstrated. Blood sedimentation rate 6 mm. Calcium: 
11.83 mg%. Phosphorus: 5.54 mg%. Cholesterin: 232.5 mg%. 
Urine: Normal. Wassermann’s reaction negative. 

Roentgen examination: The cranium is large with a protru- 
ding forehead. The sella turcica is long and shallow. The proxi- 
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mal part of the radius is broader than normal. The upper part 
of the humerus is also remarkably coarse. The atypic bone con- 
figuration is due to an abnormal size and shape of an independent 
epiphysis of the tuberculum majus. The epiphysis of the capui 
appears to be rather flat. The distal radius and ulna epiphyses 
are crooked and deformed. The bone nuclei of the hand ar 


normally developed. The column shows a slight biconvexity of 


the vertebrae. The lower ribs have a tendency toward the cha- 
racteristic palm-leaf shape. 


Diagnosis. All the described patients exhibit so many com- 
mon symptoms that it seems justified to classify them in the 
same group. Their deformities check up feature for feature 
with those described as typical for gargoylism. There are in 
fact no other ditferential diagnostic possibilities. These patients 
are often misinterpreted as suffering from rickets or myxidioti. 
Both these conditions can be definitely excluded. We do not 
find the symptoms typical for these affections either on clinical 
or roentgen examinations. Two of the patients were treated under 
the diagnosis myxidioti at the Pediatric ward because of the 
superficial similarity and because of the lack of any other ade- 
quate diagnosis. The first patient died several years before the 
first.description of gargoylism was published. 

Occasionally these cases are confused with MoRQUIO’s disease. 
This malformation, which have several features common with 
gargoylism, can readily be distinguished from the latter by the 
typical thorax deformity and by the fact that these patients 
have a normal intelligence. LAHDENSUU (11), however, is of the 
opinion that transition forms exist, based on the observation 
of 4 cases in one family. These patients exhibited the typical 
signs of gargoylism, but their intelligence was normal. 

In a condition which has so many symptoms as this one it 
is reasonable to expect some variation in the individual cases. 
Cloudy corneae have been considered to be a constant symptom. 
This symptom was not present in the cases belonging to the 
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family first described. The question whether the absence of 
this symptom makes it necessary to interprete such patients 
as a distinct type, has been discussed previously by CORNELIA 
DE LANGE and co-workers (12, 13). Several cases with normal 
corneae have been described, and most of the authors tend to 
regard them as true cases of gargoylism. This question will be 
discussed in more detail under the discussion of heredity. 

The characteristic kyphosis may be absent as in our Case 6, 
who is otherwise typical. Gargoylism has been characterized as 
a disproportionate dwarf development. This is not quite in 
agreement with the facts now available. SHELDON (19) describes 
a case in a 3 years old boy who was taller than normal for his 
age, JEWESBURY and SPENCE (9) have a case of a boy of 5 '/, 
of normal height. One of CORNELIA DE LANGE’s patients was 
also of normal size. Of our patients, 3 are of normal height, a 
girl of 41/, and 2 boys aged 4 and 1'/,, while the others exhibit 
dwarf-like growth. At birth the children are of normal size or 
larger. The delayed growth has its onset at various age (1—5 
years of age) in these patients. 

The post mortem observations. There are to date only a few 
reports of post mortem examinations of gargoylism (2, 3, 10, 
13, 20). BINSWANGER and ULLRICH (3) report the post mortem 
findings in one of HURLER’s first patients. The observations in 
our patient, from 1914, agree in many features with HURLER’s 
but differ also in some important points. Common to both is 
an enlarged brain with a considerable hydrocephalus. A com- 
pact, sclerotic bone substance is also common to both. In Hur- 
LER’s patient the skull was thin with deep impressions, so that 
it was almost membrane-like in some regions. In our patient 
the heavy, thick, sclerotic skull with a depth up to 1.5 em was 
striking. A further peculiar feature of our patient was the ab- 
normality of the base of the cranium with the large, thick orbi- 
tal roofs reaching up into the cavity of the skull. Another feature 
which should be emphasized, is the wide sella turcica, a finding 
which confirms the observations regularly made in roentgen 
examinations of these patients. 

KRESSLER and AEGERTER’s (10) description of their observa- 
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tions by microscopical examination is of particular interest fo: 
the etiology and pathogenesis. They have demonstrated tha 
there is an infiltration of an unknown substance in and betwee: 
the parenchyme cells and the fibrous cells in almost all of th 
organs. No detailed chemical analysis of this substance has bee: 
possible but it is interpreted as a lipoid. The affection thus seem 
closely related to the lipoidoses: amaurotic idioty, Gaucher’ 
disease, Niemann-Pick’s disease, Hand-Schiiller-Christian’s disease 

We studied the description of the microscopical findings fron 
our patient from 1914 with great interest. Unfortunately th« 
report gives no indication that similar infiltration of the organ: 
was observed there. But this description must be considered 
with certain reservations, as things to which attention is not 
particularly directed may readily be overlooked. However there 
are other investigators who have looked for lipoids without 
finding them. CORNELIA DE LANGE and co-workers (13) found 
a perfectly normal brain in a patient with gargoylism. In the 
liver they found glykogen, not lipoids. These findings were 
made in a patient with normal corneae, and this case is empha- 
sized particularly by the authors in the discussion on the justifi- 
cation of setting up subdivisions of gargoylism. 

In addition of the above-mentioned features the massive 
lymphocyte infiltration of several of the organs should be pointed 
out, especially the thymus and the respiratory and digestive 
tracts. This was striking both macroscopically and microsco- 
pically. 


The Heredity of Gargoylism. 


As mentioned above, it has been assumed that the condition 
is due to an autosomal, recessive hereditary factor. How does 
this agree with the findings in our family? Let us examine the 
family more closely as presented in fig. 5. The patients affected 
with gargoylism are presented in black, assumed bearers are 
designated ©. Of the original couple we know that they were 
healthy and not related. The father had grown up in an orphan 
asylum. His origin is unknown. Two of his sisters are said to 
have been healthy. Otherwise we have no information of his 
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family. In the mother’s family similar cases had not been seen 
previously. She had many healthy sibs who had only healthy 
children. They had 11 children: 

II, 1. She is the mother of our case 1, B. G. She had pre- 
viously had a son who died of cerebral hemorrhage 11 hours 
after birth. 

II, 2. S. H., our case 2, who died at the age of 12 in 1914. 

II, 3. Mother of our case 5, J. P. B. In addition to this son 
she has an older healthy daughter. 


I 


Fig. 5. Patients affected with gargoylism are presented in black, assumed 
bearers are designated ¢. 


II, 4. Mother of our case 4, P. J., who died at the age of 11 
in 1942. She has no other children. 

II, 5. A woman who has a healthy daughter, no sons. 

II, 6. A son who is healthy and has 2 healthy sons. 

II, 7 and 8. Two boys who both died at the age of 6 months, 
cause unknown. The surviving siblings claim that these two 
resembled the two who had been at the pediatric ward. They 
died so young that symptoms of gargoylism could not have been 
very pronounced. Whether these two suffered from the affec- 
tion cannot be determined. 

II, 9. Our case 3, O. H. died in 1928, aged 10. 

II, 10. A daughter 24 years old, single, healthy. 

II, 11. A son born 1923, died 1926. He had the same ap- 
pearance and malformations as his other sick brothers. He also 
suffered from laboured, audible breathing. 

In summing up we see that 3, possibly 5 of the boys are af- 
fected by the hereditary disease, while 1, possibly 3, were un- 
affected. Of 5 daughters all are normal, but 3 of them have sons 
suffering from gargoylism, and are assumed to be bearers of the 
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affection. The other 2 daughters, one of which has a daughter 
and the other one no children, may be entirely free of the factor, 
but the possibility remains that they too are bearers of the gene. 

All these facts definitely indicate that the disease is due to 

a sex-linked recessive factor in this family. This explains why 
all of the individuals affected are boys, who have inherited th 
affection from a healthy mother, and why it appears so frequently 
although there is no consanguinity. The parents were unrelated 
in all of the cases described. On the assumption that a femak 
varrier of the gene marries a healthy man, it is expected when 
there is a sex-linked recessive heredity that one half of the sons 
will be affected and the other half healthy, free from the parti- 
cular factor involved. Of the daughters half of them should be 
healthy and without the factor, half of them healthy carriers of 
the factor. In the family described the affection occurs mors 
frequently, but the figures are too small to allow any conclusions 
as to the distribution. However the figures are not in any dis- 
agreement with the above hypothesis. One point which support 
the theory is that the only son in the family who had reached 
maturity has 2 healthy sons, while 3 of the married daughters 
each has an affected son. 

This type of heredity in gargoylism has not been described 
previously. It is therefore logical to take up the question as 
to whether various types of gargoylism can be distinguished. 
Clinically our patients have all the main characteristics and de- 
tails of classic gargoylism except one: Their corneae are normal, 
and cloudy corneae were originally considered as a symptom 
indispensable for the diagnosis. Some cases have been described 
where this symptom is lacking, but these have nevertheless been 
accepted by later authors. Such cases are reported by CORNELIA 
DE LANGE and WOLTRING (12), by COCKAYNE (4), by LURIE and 
LEVY (15) and by Ross, HAWKE and BRowN (18). All of these 
patients are boys and it is particularly interesting that all of the 
publications mentioned above concerne two brothers (not twins). 
Thus it appears that in these cases also a recessive, sex-linked fac- 
tor may be involved. Accordingly it seems justified to distinguish 
a special type of gargoylism, a sex-linked, recessive form where 
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the corneae are clear, but which otherwise satisfies all the require- 
ments necessary for diagnosis. It also seems possible, according 
to our present knowledge, that the lipoid deposits are lacking in 
this particular type. 

It is not an unknown phenomenon in medicine that a disease, 
which appears to be identical with another is of an entirely dif- 
ferent origin. Morbus LAWRENCE-MOON-BIEDL, which is here- 
ditary, can, with the exception of the polydactyly, seem identical 
with dystrophia adiposo-genitalis (FROHLICH) which is of endocrine 
origin. In Morbus Morquto the heredity is sex-linked recessive, 
and this condition is therefore found almost exclusively in boys. 
However TORBEN ANDERSEN (1) has described a case in a girl. 
There were no other cases in the family, but the parents were 
related. At the pediatric ward of the Rikshospital we have re- 
cently had the opportunity to observe a typical case of Mor- 
QUIO’s disease in a girl (to be published later). This was also 
the only known case in the family and the parents were not re- 
lated. These indications seem to indicate that morbus MoRQUIO 
ean also occur with apparently identical cases due to a different 
way of hereditary. 

In a material of gargoylism (10) it appears to be more fre- 
quent in boys. This may be explained by the fact that the equal 
distribution which the recessive, non-sex-linked type of here- 
ditary gives, dominates the material, while the excess of boys 
appears because some of the cases belong to the special sex- 
linked type where only boys are affected. 

That the same phenotype may occur on the basis of various 
kinds of heredity has also been observed in experimental ge- 
netics. 

In our material the affection should accordingly come from 
the above described mother of the family. The factor must 
either have been present in her family previously, although the 


information we have of her numerous healthy relatives indicates 
the contrary, or it is possible that the factor originated in her 
as a mutation. 
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Summary. 


The author gives a resume of the symptomatologi of gargoy- 
lism. 6 cases are reported. 5 of them belong to the sam 
family. All of these are boys and none of them had cloudy cor 
neae. A pedigree shows that the affection is inherited from ; 
healthy mother and is probably sex-linked. The author there 
fore believes that it is justified to set up a special sex-linke: 
type of gargoylism where the corneae are normal. 
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AUS DER KINDERKLINIK DER UNIVERSITAT HELSINKI. 
VORSTAND: PROF. A. YLPPO. 


Uber das Vorkommen von schwachsinnigen Kindern ver- 
schiedener Typen und verschiedenen Alters sowie liber 
ihre Maglichkeiten am Leben zu bleiben. 


Von 


N. HALLMAN. 


Alle entweder seit ihrer Geburt oder seit dem friihen Kindes- 
alter geistig minderwertigen Individuen nennen wir schwachsin- 
nig (Oligophrenia). Im engeren, eigentlichen Sinne sind die Oli- 
gophrenen nach dem Grad des Defekts eingeteilt in die Debilen, 
die Imbezillen und die Idioten. Beziiglich ihrer Behandlung und 
teilweise ihrer Entwicklung kann man jedoch die Mikrocephalen, 
die Mongoloiden, die amaurotischen Idioten, die Wasserképfe 
und einige andere seltenere Formen als Spezialgruppen der 
Schwachsinnigen auffassen, dessen ungeachtet, dass sie nach den 
neuesten Forschungen gesondert als Stoffwechsel — und »unter 
Irresein bei Hirnerkrankungen» — Gruppe zu behandeln wiren 
(BUMKE). Zu bemerken ist jedoch, dass leichter Wasserkopf 
nicht immer unbedingt geistige Minderwertigkeit voraussetzt, 
was aber doch meistens der Fall ist. 

Die Weltliteratur tiber die Schwachsinnigen ist ausserordent- 
lich umfangreich. Der weitaus grésste Teil davon behandelt 
Individuen, welche das Siéuglings- und Kleinkinderalter schon 
iiberschritten haben. Es ist auch natiirlich, dass die Kinder in 
diesem Alter mehr Beachtung auf sich ziehen, indem sie ihr eige- 
nes soziales Problem bilden. Es ist auch bekannt, dass die Ent- 
wicklung des Individuums in der friiher Kindheit sehr verschieden 
sein kann. Die einen entwickeln sich schnell, wihrend die Ent- 
wicklung bei anderen wiederum bedeutend langsamer vor sich 
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geht. Eine solche langsame Entwicklung kann in einer Familie 
auch erblich sein. Je jiinger das Kind ist, um so schwerer lisst 
sich die Grenze zwischen normaler und unnormal langsamer Ent- 
wicklung ziehen. Natiirlich gibt es viele auch fiir ein ungeiibtes 
Auge klare Faille, aber die Entwicklungsstufe, welche das Kind 
spater erreichen wird, ist meistens Ausserst schwer friih zu be- 
stimmen. 

In die Statistiken kommen die meisten Schwachsinnigen erst, 
nachdem sie das Schulalter erreicht haben. Im Hinblick auf so- 
ziale Verhaltnisse haben sie auch erst dann Bedeutung, wenn die 
fiir Entwicklungsfahige notwendige Spezialschulung und die fiir 
Entwicklungsunfaéhige in den meisten Fallen unerliassliche An- 
staltbehandlung zur Tagesordnung kommt. Wenn wir noch die 
allgemein bekannte grosse Sterblichkeit der Schwachsinnigen in 
den ersten Lebensjahren beriicksichtigen, tiber welche meines 
Wissens jedoch nirgends besondere numerische Angaben gemacht 
worden sind, so bekommt man den Eindruck, dass die Anzahl 
der Schwachsinnigen, besonders im Vergleich zu allen Geborenen, 
groésser sei als die Statistiken zeigen. 

Vom Standpunkt des Kinderarztes ist es sehr interessant, 
die spaiteren Schicksale der schon in der friihen Kindheit, minde- 
stens vor dem Schulalter diagnostizierten Schwachsinnigen zu ver- 
folgen. In nahere Beriihrung mit ihnen gerade in den ersten Le- 
bensjahren kommen die Kinderarzte und Kinderkrankenhiuser. 
Spater verschwinden diese Kinder wiederum oft aus dem Ge- 
sichtskreis. Wenn wir das Material des Kinderkrankenhauses 
einer Priifung unterziehen, bekommen wir erstens einmal eine 
klarere Auffassung tiber die Mortalitat dieser Kindergruppen und 
gleichzeitig auch ein gewisses Bild davon, wozu solche friih dia- 
gnostizierte Schwachsinnige spater getaugt haben, mit anderen 
Worten, ein wie grosser Teil von ihnen eine Last fiir die Allge- 
meivheit geblieben ist, und wie viele durch den Tod ausgeschieden 
wurden. 


I. Material. 


Die Untersuchung umfasst alle in den Jahren 1909—1942 
in der Kinderklinik der Universitat Helsinki behandelten eigent- 
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lichen Schwachsinnigen, die Mikrocephalen, Mongoloiden, amauro- 
tischen Idioten und Hydrocephalen. Die Resultate basieren auf 
Angaben, welche durch Versendung von Fragebogen an die 
nachsten Angehd6rigen erhalten wurden. Aus natiirlichen Griinden 
kann ein Teil der Antworten subjektiv gegeben sein, denn es han- 
delt sich ja um heikle Angelegenheiten. Ein zu schlechtes Bild von 
dem Material geben sie jedoch nicht. — Die Fragen sind méglichst 
einfach und schematisch gestellt worden. 


II. Uber die Anzahl der Schwachsinnigen. 


Die Ziffern iiber die Anzahl der Schwachsinnigen in den ver- 
schiedenen Lindern sind recht verschieden. Die Altesten Mit- 
teilungen stammen von KOLLMAN aus dem Jahre 1884, nach wel- 
chen in Preussen ein Schwachsinniger auf 730 Einwohner kam und 
entsprechend in England auf 771, in Frankreich auf 1028, in 
Schweden auf 2554 und in Belgien auf 2890 Einwohner. Die 
Zahlen aus den verschiedenen Landern sind ganz offensichtlich 
zu schwankend um stichhaltig zu sein. Nach ZIEHEN gab es in 
Deutschland vor dem ersten Weltkriege ca. 1 % Schwachsinnige, 
und die neueren Berechnungen geben Zahlen von der gleichen 
Groéssenklasse sowohl in Deutschland (STRECKER 1,6 % im Jahre 
1936) als auch anderwirts in der Welt. v. BONSDORFF schatzte, 
dass es bei uns in Finnland um die Jahrhundertwende ca. 3,14 % 
Schwachsinnige gab. Nach einer im Jahre 1936 durchgefiihrten 
Untersuchung gibt es bei uns Idioten und Imbezillen ingesamt ca. 
11 000 d.h. ca. 3% von allen Einwohnern. Dazu kommen aus- 
serdem noch die leicht Minderwertigen, die Debilen. Selbstver- 
standlich variieren die Zahlen in den verschiedenen Statistiken 
je nachdem, welche Grenze zwischen normal und schwachsinnig 
gezogen wird. 

Auch iiber die Kinder im Schulalter gibt es reichlich Mit- 
teilungen. So wird z. B. aus der Schweiz im Jahre 1895 mitge- 
teilt, dass von den 7—14-jahrigen Kindern 1,93 % schwachsinnig 
waren. KOLLER hat 9919 Schulkinder untersucht und unter ihnen 
369 oder 3,7 % schlecht Entwickelte gefunden. DE VRIES und DE 
NEVE wiederum, erhielten in Leyden im Jahre 1918 von 30 000 
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unter 21-Jahrigen 0,2 % (60) Idioten, 0,225 % (68) Imbezille un: 
ausserdem 0,8% Debile. In England wiederum (Ports) wurd 
im Jahre 1923 geschitzt, dass von den 6—16-Jahrigen ca. 30 00( 
geistig stark minderwertig waren, und ausserdem 106 000 kleiner: 
Defekte hatten, insgesamt ca. 2%. Aus Polen werden ca. 1 ‘ 

der Schulkinder als schwachsinnig angegeben (WAWRZYNOWSKI) 
— In den Hilfsklassen befanden sich (im Jahre 1891, BUMKE 
in Hamburg 0,5 %, in Frankfurt a. M. 0,52 %, in Berlin 1,5 % 
in Karlsruhe 0,78 % (DOLLINGER), in Meiningen 0,36%. Nacl 
spiteren Mitteilungen gab es in Berlin 2 % Hilfsschiiler und ir 
Thiringen 2,2 % (BUMKE). Die von mir erwahnten Zahlen sin 
nur richtungsweisend angegeben. Nach v. BONSDORFF hitt« 
man bei uns in Finnland im Jahre 1915 850—900 Anstaltsplatze 
fiir entwicklungsfahige Idioten und Imbezille benétigt. Dazu 
kommen noch die ganz oder in hohem Masse Entwicklungsun- 
fahigen hinzu. 

Die oben angefiihrten Zahlen betreffen Schwachsinnige im 
Schulalter. Die jiingeren bleiben wahrscheinlich auch bei den das 
ganze Volk betreffenden Zahlen nur auf Schatzung angewiesen. 
Indem wir einige zur Verfiigung stehende Zahlen aus Kinderkran- 
kenhausern priifen, bekommen wir auch von dieser Altersklasse 
eine gewisse Auffassung. BLEYER hat in Amerika unter 50 000 
poliklinisch behandelten Patienten, deren Alter von zwei Wochen 
bis 14 Jahre schwankte, 1,62 % schwachsinnige gefunden. Von 
diesen waren Mongoloiden 14,6 % oder 0,23 % des ganzen Ma- 
terials. VAS hat aus einem ungarischen Poliklinik-Material ent- 
sprechend 0,22 % Schwachsinnige und davon Mongoloiden 22,8 % 
oder 0,05% des ganzen Materials angetroffen. Der Schwede 
HELLSTEN hat in den Jahren 1923—32 im Kinderkrankenhaus von 
Lund sowohl das poliklinische als auch das klinische Material un- 
tersucht. Bei dem ersteren fand er Schwachsinnige 2,22 % und 
davon Mongolidioten 28,4 %, und als eigentliche Krankenhaus- 
patienten waren 2,18 % Schwachsinnige behandelt worden, unter 
welchen die Mongolidioten 28,95 % ausmachten. Das Alter der 
Patienten schwankte von einigen Tagen bis zu 13 Jahren. Das 
poliklinische Material umfasste 5 900 und das klinische Material 
6 957 Faille. Ausserdem gibt es eine Reihe von Untersuchungen, 
welche besonders die Mongolidioten behandeln (s. LAHDENSUU), 
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aber schon die obigen Zahlen geben ein geniigendes Bild vom Auf- 
treten dieser Krankheit oder besser Entwicklungsstérung. 

Wirkliche Mikrocephalen haben BRUSFIELD und WYATT unter 
1545 Schwachsinnigen 70 oder also 4,46 % gefunden. — Uber die 
Frequenz der amaurotischen Idiotie habe ich keine zahlenmissi- 
gen Angaben finden kénnen, ebensowenig im Vergleich zu den 
eigentlichen Schwachsinnigen als auch anderen. 

Die Hydrocephalen kann man den Obigen nicht direkt gleich- 
stellen. Dennoch finden sich auch tiber ihre Frequenz keine nu- 
merischen Angaben. 

Wenn wir die aus den Krankenhausern erhaltenen Zahlen bei- 
spielsweise mit den bei Schulkindern ermittelten vergleichen, so 
lasst sich feststellen, dass sie ungefahr zur gleichen Gréssenklasse 
gehoren. Die Letzteren umfassen auf Grund des Schulzwangge- 
setzes die ganze Altersklasse, wahrend zu den Ersteren nur die- 
jenigen gehéren, welche auf Veranlassung der Eltern in das Kran- 
kenhaus gebracht wurden. In den meisten Fallen ist die Ursache 
hierfiir gerade die schlechte Entwicklung. Im Vergleich zur gan- 
zen Altersklasse wirken diese Zahlen verhaltnismassig gross. 
Andererseits ist zu beriicksichtigen, dass die in der Entwicklung 
weniger Zuriickgebliebenen sich durchaus nicht alle deshalb an 
den Arzt gewandt haben, sondern gerade die Hilfsklassen fiillen, 
in welche die frih Diagnostizierten, sobald sie das Schulalter 
erreicht haben, selten gelangen. 

In den Jahren 1909—1942 sind in der Kinderklinik der Uni- 
versitat Helsinki insgesamt 18 890 Patienten behandelt worden, 
deren Alter von einigen Tagen bis zu 14 Jahren variiert, jedoch 
so, dass diejenigen, welche das Schulalter noch nicht erreicht ha- 
ben, die gewaltige Mehrheit ausmachen. Zu dieser Arbeit gehérige 
Diagnosen wurden folgendermassen gestellt: 


42 0,22 % 1,63 % 
Microcephalus............. 49 0,27 % 
100 0,54 % 

» 30 0,17 % 2,59 % 
Hydrocephalus............ 227 1,20% 
Zusammen 717 3,79 % 


20—46416 Acta pediatrica. Vol. XX XIII 
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Eigentliche Schwachsinnigkeit kam also insgesamt 211 ma 
oder in 1,63 % von allen in dem Krankenhaus behandelten P; 
tienten vor. Wenn wir noch die Mikrocephalen, die Mongoloid« 
und die amaurotischen Idioten bericksichtigen, kénnen wir d 
erhaltene Zahl 2,59 % mit den oben erwahnten Untersuchung: 
vergleichen. Wir bemerken, dass in dem hiesigen Krankenhai 
mehr schwachsinnige Kinder behandelt worden sind als HELLSTE 
aus Lund mitteilt (2,18%), ganz zu schweigen von den vo 
BLEYER (1,62%) und VAS (0,22 %) erhaltenen Zahlen. Au 
der Anteil der Mongoloiden, 0,54 % von allen behandelten Fille: 
ist grésser als die oben angefiihrten Zahlen der anderen Kliniker 
— Nach verschiedenen Statistikern werden die Mongoloiden ai 
1—10 % von allen Schwachsinnigen berechnet (LAHDENSUU 
Bei uns ist die Zahl 20,41 %. 

Die Mikrocephalen machen 10% von allen Schwachsinnige 
aus. Die Zahl ist fast doppelt so gross wie die von BRUSFIEL! 
und WYATT gegebene, aber bei den Letzteren diirfte hinsichtlic! 
der Grésse des Kopfes strengerer Masstab angelegt worden sein 

Unter der Diagnose Idiotia amaurotica sind 0,17% vol 
allen Patienten behandelt worden, und von den geistig Zuriick 
gebliebenen gehérte jeder 16. oder 6,1% in diese Klasse. Die 
Frequenz ist also verhaltnismassig gross. 

Auffallend ist die relativ grosse Anzahl der Hydrocephalen, 
nicht weniger als 1,20 % von allen in dem Krankenhaus behandel- 
ten Patienten. Die Krankheit ist jedoch in den meisten Fallen 
so deutlich festzustellen und die Symptome so alarmierend, dass 
sich in unserer Klinik, welche unter den wenigen Kinderkranken- 
hausern in unserem Lande fiihrend ist, ohne Zweifel im Vergleich 
zu den anderen relativ viele Falle angesammelt haben. Schluss- 
folgerungen tiber die allgemeine Frequenz lassen sich auf Grund 
dessen also nicht ziehen. 

Es sei noch erwahnt, dass nur 8,2 % von allen zu dem Material 
gehérigen Patienten tiber 7 Jahre alt, also schulpflichtig waren. 
31,9 % waren 3—7 Jahre alt und der Rest, 59,9 %, unter 2 
Jahren. 
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III. Geschlecht. 


Nach den dieses Gebiet betreffenden Untersuchungen ist un- 
ter den Schwachsinnigen das Verhaltnis der Knaben zu den Mad- 
chen im allgemeinen 4:3 (BUMKE). Dies wiirde darauf beruhen, 
dass die schwerer zu erziehenden Knaben haufiger zur 4arztlichen 
Behandlung oder in eine Anstalt kommen. Dagegen hat z. B. 
GODDARD keinerlei Unterschiede zwischen den beiden Geschlech- 
tern beobachtet. — Idioten, Imbezillen und Debile sind in mei- 
nem Material insgesamt 175 Knaben und 136 Madchen (Tabelle 
Nr. 1). Das Verhaltnis ist etwas mehr als 4:3. Wenn das Ver 


Tabelle Nr. 1. 


Jahr Jahre|2—7 Jahre! 7 Jahre | Zusammen | 


Diagn, sis 
3 3 2 | Q 3 

Idiotia. . 13 | 18 | 24 | 22 34 | 14 | 3 6 | 60 
Imbecillitas . | 6 | 11 | 16 | 19 | 39 | 23 | 12! 9 | 73 | 62 
Debilitas. . | 6 | 4 | 4 | 3 | 3 | 7 | 5 | i 14 
Microcephalus | 9 | 11 | 6 | 7 6 8 | 1 | 1 | 22) 27 
Idiotia mong . | 28 | 38 | 5 | 9 11 | 0 | 1 | 41 | 59 
| » amaur.| 4] 1/ 6] 7] 8] 8| 0] | 18] 27 
Hydrocephalus | 68 | 63 | 20 | 15 |28 | 22 | 8 | 3 | 124 | 103 | 


haltnis nach Altersklassen betrachten, so lasst sich feststellen, 
dass es bei den unter 2-Jahrigen umgekehrt ist. Madchen gibt 
es 76, aber Knaben nur 69. Dieser Umstand diirfte als ein ge- 
wisser Beweis fiir die Erziehungstheorie aufgefasst werden k6n- 
nen. In diesem Alter diirfte in der Erziehung der beiden Ge- 
schlechter noch kein grésserer Unterschied bestehen. 

Nach RosaNorr und HANpy befinden sich auch unter den 
Mongoloiden mehr Knaben als Madchen. Nach zahlreichen an- 
deren Autoren gibt es jedoch keinen Unterschied (LAHDENSUU). 
Merkwiirdigerweise enthalt mein Material 59 Madchen und Kna- 
ben wiederum nur 41. Der Unterschied ist zwar ganz deutlich, 
aber da das ganze Material nur 100 Falle umfasst, ist das Resul- 
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tat eher als ein Gegengewicht zu der Mitteilung von ROSANOoF: 
und HANDY und als ein Beweis dafiir anzusehen, dass zwischen 
den beiden Geschlechtern in dieser Hinsicht kein nennenswerte: 
Unterschied besteht. 

Von den Mikrocephalen sind 27 Madchen und 22 Knaben. 
Von den amaurotischen Idioten entsprechend 17 und 13. Ubei 
gréssere Unterschiede zwischen den Geschlechtern finden sich ir 
der Literatur keine Angaben. Auch jetzt handelt es sich um eins 
so kleine Anzahl Patienten, dass man keine klaren Schlussfol 
gerungen ziehen kann, obwohl in beiden verhialtnismissig mel 
Feminine vorkommen. 

Von den Hydrocephalen sind 103 Madchen und 124 Knaben. 
Uber gréssere Unterschiede ist auch von diesen friiher nichts er 
wahnt wurden. 


IV. Sterblichkeit. 


Die Sterblichkeit des ganzen untersuchten Materials geht aus 
Tabelle Nr. 2 hervor. Antworten auf die Erkundigungen wurden 


Tabelle Nr. 2. 


Behandelte Fille 


Diagnosis insgesamt Gestorben Yo 

91 50 (3) 54,9 
Imbecillitas ...... 82 22 26,8 
Debiiitas 22 9 40,9 
Microcephalus ..... 30 15 50,0 
Idiotia mong. ..... 70 53 (13 75,7 
ee 18 10 55,6 
Hydrocephalus .... .| 147 102 (30) 69,4 


| Zusammen. ...... 460 266 (46 57,8 


In Klammern im Krankenhaus gestorbene Patienten. 


in 460 Fallen von 717, also in 64,2 % erhalten. Davon waren 261 
oder 58,7 % gestorben. Die héchsten Mortalitat trat bei den Mon- 
goloiden auf, nimlich 75,7%. Darauf folgten die Wasserképfe 
mit 69,4 % und dann die anderen Typen mit schon bedeutend klei- 
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neren Zahlen. Bei den Imbezillen war die Sterblichkeit am nied- 
d rigsten (26,8%). Wahrend des Aufenthalts im Krankenhaus 


P waren insgesamt 46 gestorben, und von diesen war der grésste 
Teil Hydrocephalen, welche mit aktiven Massnahmen behandelt 
worden waren, sowie Mongoloiden, von welchen wiederum der 
grésste Teil an Infektionen der Respirationswege gestorben war. 
Im folgenden wird die Mortalitaét der verschiedenen Gruppen et- 
was naher betrachtet. 


A. Die eigentlichen Schwachsinnigen. 


Es ist eine allgemein bekannte Tatsache, dass die Schwach- 
sinnigen jung sterben. Zahlenmassige Angaben iiber ihre Sterb- 
lichkeit im friihen Kindesalter habe ich, wie oben schon erwiahnt, 
nicht gefunden. 

Wenn wir zunichst die Totalsterblichkeit der Idioten, Imbe- 
zillen und Debilen betrachten, so wiirde man erwarten, dass das 
Mortalitatsprozent, weil ja auch die altesten Falle von ihnen noch 
nicht einmal ordentlich die mittleren Jahre erreicht haben, bei 
den Idioten am gréssten wire und bei den Debilen am kleinsten. 
Je grésser der Mangel an Intelligenz ist, fiir umso schwacher 
méchte man auch die Entwicklung des tibrigen Organismus hal- 
ten. Aus Tabelle Nr. 2 ist ersichtlich, dass die Sterblichkeit unter 
den Idioten am gréssten ist, aber bei den allerleichtesten Fallen 
dagegen, den Debilen, ist sie deutlich grésser als bei den Imbe- 
zillen. Auf diesen Umstand werde ich noch spater zuriickkommen. 

Der verhiltnismassig grésste Teil von den gestorbenen 
Schwachsinnigen (Idioten 80%, Imbezille 63,5% und Debile 
77, 8%) starb ehe er das Schulalter erreicht hatte (Tabelle Nr. 3). 
Wir bekommen jedoch von der Sterblichkeit der verschiedenen 
Altersklassen gewissermassen ein falsches Bild, denn die verschie- 
denen Falle kamen durchaus nicht im gleichen Alter zur Obser- 
vation. Wir kénnen unméglich gleich nach der Geburt alle 
Schwachsinnigen absondern und dann die Mortalitat dieser Gruppe 
verfolgen schon deshalb, weil sich der Mangel an Verstand selten 
sehr friihe herausstellt. Oft bemerken die Eltern die schlechte 
Entwicklung erst in einem Alter, wo die Kinder anfangen sollten 
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Tabelle Nr. 3. Sterbealter berechnet in % von allen Gestorbenen. 


| | 7—10 | 10—20 | 20— 


| Diagnosis Jahr Jahre Jahre Jahre Jahre Jahre 
| | | | | 
Idiotia. . ..| 100 | 220 | 480 | 6, 10,0 4,0 
| Imbecillitas .| 91 | 182 | 362 | 13,6 22,6 0 
| Debilitas . -| 22,2 | 33,8 22,2 | 22,2 0 0 
| Microcephalus | 13,3 | 13,3 | 63,2 | 7 6,7 6,7 
| Idiotia mong. | 54,7 208 | 76 | 11,8 5,6 0 
amaur. | 0 10,0 | 700 | 0 10,0 10,0 
| Hydrocephalus | 63,9 | 17,6 5,2 7,2 6,2 0 
Tabelle Nr. 4. 
Ge- Sterbealter 
Alter beim Fille 
Eintreffen im/insge-| storbene | 
ins- 1—2 2—7 | 7—10/10—20; 20— 


Krankenhaus | samt | gesamt | Jahr | Jahre 


Jahre | Jahre Jahre | Jahre 


YA o o 
9 ° 


70 % % 
—'/2 Jahr; 11 9 81,2 | 3 27,3; 4 2 18,2) 00 00 00 
» 23 | 18 78,1 | 6 26,1/ 6 261) 417,4, 28,7 | 00 00 


1—2 Jahre! 59 | 26 44,1 | — — 8 13,6 | 15 25,4: 0 0 11,8 | 2 3,5 
2—7 » | 76 | 26 — |1317,1) 666 | 79, | 00 


» | 26 | |—— |—— 13,5 | 269/00 


zu sitzen, zu gehen, zu sprechen usw., in leichteren Fillen ent- 
sprechend noch spater. Der Gegensatz zwischen dem eigenen, als 
ein artiges Musterkind betrachteten und den anderen Kindern 
tritt jetzt erst in Erscheinung. Andererseits befinden sich in der 
verhaltnismassig grossen Gruppe der friih gestorbenen Lebens- 
schwachen sicherlich auch reichlich Schwachsinnige, welche nicht 
diagnostiziert werden. 

Es ist die allgemeine Regel, dass die Prognose umso schlechter 
ist, je friiher die Schwachsinnigkeit festgestellt wird. Wenn wir 
die in bestimmtem Alter zur Behandlung gekommenen Patienten 
(Idiotia + Imbecillitas + Debilitas) betrachten (Tabelle Nr. 4), 
k6énnen wir den gleichen Schluss ziehen. Von denjenigen, welche 
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jimger als 1/,-jahrig ins Krankenhaus gekommen waren (11), 
sind insgesamt 9 oder 81,2 % bis jetzt gestorben, und zwar alle, 
ehe sie das Schulalter erreicht hatten. Die Lebenden sind beide 
iiber 10-jahrig. Im Alter von ?/,—1 Jahr kamen 23 zur Behand- 
lung, und von diesen 18 oder 78,1 % gestorben. Auch von diesen 
erreichten nur zwei das Schulalter, aber auch diese starben unter 
i0 Jahren. Von den am Leben Gebliebenen sind noch zwei unter 
dem Schulalter, einer ausserdem unter 10-jaihrig, und zwei tiber 
\0-jahrig. Wenn wir alle im Alter von unter 1 Jahr Diagnostizier- 
ten beriicksichtigen, erhalten wir fiir die Sterblichkeit vor dem ersten 
Lebensjahr 26,5 % und vor dem Schulalter 73,6 %.— Ganz deutlich 
kleiner ist die Sterblichkeit schon in der Gruppe derjenigen, welche 
unter 2-jahrig zur Behandlung gekommen sind, aber doch iiber 
i Jahr. Von 59 sind nur 26 oder 44,1 % gestorben, und von diesen 
zwei im Alter von tiber 20 Jahren. Weitaus am gréssten war die 
Sterblichkeit auch bei diesen in den ersten Jahren nach der Fest- 
stellung der Krankheit, indem sie bis zum Schulalter 39 % und 
danach also nur 5,1 % betrug. Von den Lebenden sind 2 tiber 
20 Jahre alt, 8 10—20 Jahre, und 15 7—10 Jahre. — Wenn wir 
weiterhin zu den noch Alter ins Krankenhaus Gekommenen itiber- 
gehen, stellen wir fest, dass von denjenigen, welche im Alter von 
3—7 Jahren zur Behandlung kamen, nur 32,9 % gestorben sind. 
Wenn wir alle im Alter von unter 7 Jahren Gekommenen beriick- 
sichtigen, ist die Mortalitat 46,2 % gewesen und vor dem 7. Lebens- 
jahr 36,1%. Es sei noch erwihnt, dass von denjenigen, welche 
liber 7-jahrig zur Behandlung kamen, nur 3 oder 11,6 % gestorben 
sind. Zwischen dem Alter, in welchem die Krankheit festgestellt 
wurde, und der Sterblichkeit besteht also ein klares Verhaltnis. 
Je friiher die Krankheit festgestellt wird, um so grésser ist die Sterb- 
lichkeit in den ersten Jahren nach der Diagnostizierung. Fig. Nr. 1 
gibt ein klares Bild von der Mortalitat vor dem Schulalter. Wenn 
wir die allgemeine Sterblichkeit der verschiedenen Altersklassen 
in den ersten Lebensjahren bedenken, so ist sie gewaltig viel klei- 
ner als bei den Schwachsinnigen. 

Es ist noch zu erwahnen, dass von den gestorbenen Schwach- 
sinnigen einer Spina bifida hatte, einer Myatonia congenita, zwei 
Hypofunktion der Schilddriise, einer Epilepsie, einer war taub- 
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stumm und einer hatte Morbus Little. Von den am Leben Ge- 
bliebenen wiederum hat einer Myatonia congenita, 2 Hypothy 
reosis, 7 Epilepsie, 4 sind taubstumm und einer hat Morbus Little. 


100 


75 


Sterblichkeit % 


/e-1 2 7 Jahre 

Zeit der Feststellung der 
Krankheit. 


Fig. Nr. 1. Sterblichkeit vor dem 
Schulalter. 


Als Todesursache wurde angegeben: 


Fieberkrankheit Krampfe 
Lungenentziindung Lahmung 
Gehirnhautentziindung 
Tuberkulose 

Entkraftung 


Der groésste Teil ist also an verschiedenen Infektionskrankheiten 
gestorben, von welchen die Lungenentziindung die Hauptrolle 
spielt. Verhaltnismassig viele sind auch an verschiedenen Sym- 
ptomen des Zentralnervensystems gestorben. Zu beachten ist, 
dass bei zweien als Todesursache ein Hirntumor angegeben wurde. 


B. Microcephalus. 


Von den in Behandlung gewesenen Mikrocephalen, von welchen 
nahere Angaben erhalten wurden, ist genau die Hilfte gestorben. 
Das Material ist so klein (30), dass man keine sicheren Schluss- 
folgerungen ziehen kann. Die 15 Gestorbenen verteilen sich auf 
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Tabelle Nr. 5. 


Ge- | Sterbealter 


Alter beim | Fille) b 
Eintreffen im insge-| | | 
ins- 1—2 | 2—7 | 7—10 |10—20; 20— 


Krankenhaus | oat gesamt | Jahr | Jahre | Jahre Jahre | Jahre | Jahre 


% % % 

Jahr 0 | 1250| 0 0 1 26,0 
| 1143, 0 0 3 42,8 
1—2 Jahre | ; — | 2260! 2 26,0 
2 20,0 


die verschiedenen Altersklassen ungefaihr gleichmassig (TZ abelle 
Nr. 5). Von denjenigen, welche unter dem Schulalter zur Behand- 
lung gekommen waren, starben 41,4 %, vor dem vollendeten 7. Lebens- 
jahr. Die Zahl gehért zur gleichen Grdéssenklasse wie die den 
eigentlichen Schwachsinnigen entsprechende. Zu beachten ist, 
dass die Sterblichkeit bei den jiinger ins Krankenhaus Gekom- 
menen nicht grésser ist als auch bei den tibrigen. Nur bei zweien 
war das Schulalter tiber 10 Jahre. Von den noch Lebenden sind 
nicht weniger als 12 noch unter 10-jaéhrig und die restlichen drei 
unter 20-jahrig. — Von den Gestorbenen hatten zwei Morbus 
Little. 


Die Todesursachen waren folgende: 


Lungenentziindung Atmungslahmung 
Fieberkrankheit Unbekannt 


Auffallend ist auch hier der relativ grosse Anteil der Infektions- 
krankheiten. 


C. Idiotia mongolidea. 


In der Literatur gibt es reichlich Untersuchungen iiber diesen 
verhaltnismassig spit dargestellten Typus. Man weiss, dass ihre 
Lebenszeit sehr kurz ist, und dass sie nur selten die mittleren 
Jahre erreichen. In den verschiedenen Untersuchungen variiert 
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das Lebensalter, wobei es sich 10 Jahren nahert (genauer s. 
LAHDENSUU). — Beim gréssten Teil der Mongoloiden dieses Ma- 
terials ist das Sterbealter unter 2 Jahre (Tabelle Nr. 3). Wenn 
wir die in verschiedenem Alter zur Behandlung Gekommenen be- 
ricksichtigen (Tabelle Nr. 6), wachst die Sterblichkeit der ersten 


Tabelle Nr. 6. 


Ge- Sterbealter 


Alter beim | Fille 

Eintreffen im|inage-| bene | 
| ins- —1 1—2 | 2—7 | 7—10 |10—20| 20— 
| | gesamt | Jahr | Jahre | Jahre | Jahre Jahre | Jahre 
| % % | % % | % % % 
Jahr, 31 | 27 87,1 24 77,4; 3 9,7, 00/0 0/0 0 0 0 

» 12 8 66,7 | 5 41,7; 3250, 0 0 0 
1—2 Jahre! 14 | 10 71,4 — ! 56 36,8: 1 7,2!3 21,4!1 7,2! 0 O 
2—7 » 8 6 7569 |— — 3 0,0 0 
2400 0 0 


7m 2400/—— |—— |—— |o 0 


Lebensjahre. So starben von den 43, welche im Alter von unter 1 
Jahr zur Behandlung kamen, 29 oder 67,5 %, ehe sie diese Alters- 
grenze erreicht hatten. Bis zum Schulalter starben von diesen ausser- 
dem noch 6 oder also 81,4 % im ganzen. Diese Zahl entspricht un- 
gefahr den von STEIN mitgeteilten 87% vor dem Schulalter. 
Wenn wir nur die unter '/,-jahrig zur Behandlung Gekommenen 
beriicksichtigen, kommen wir dieser Zahl noch naher. Bei den- 
jenigen, welche erst alter ins Krankenhaus kamen, war die Le- 
benszeit langer wie aus der Tabelle hervorgeht. Trotzdem star- 
ben insgesamt nur 9 im Alter von iiber 7 Jahren. Von den am 
Leben Gebliebenen ist 1 iiber 20 Jahre alt, 6 zwischen 10 und 20 
Jahren, 8 zwischen 7 und 10 Jahren und 2 unter 7 Jahren. Von 
den jetzt Lebenden hat kein eiuziger angeborenen Herzfehler, 
wiahrend ein solcher bei den Gestorbenen dagegen 9 mal festge- 
stellt wurde. Alle diese starben im Verlauf des ersten Lebensjahrs. 
Es sei noch erwahnt, dass von den jetzt Lebenden einer taubstumm 
ist, einer hat seit der Geburt Star, und zwei leiden an einer Krampf- 
krankheit (Epilepsie?). 
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Die Todesursachen waren folgende: 


Lungenentziindung.......... 24 Entkraftung 

Fieberkrankheit Herzschwache 

Gehirnhautentzindung Anus-Atresie 
Unbekannt 


Der grésste Teil starb also an Infektionskrankheiten. Schon friiher 
ist ihre geringe Widerstandsfahigkeit gegen verschiedene Infek- 
tionskrankheiten und besonders gegen Lungenentziindung fest- 
gestellt worden. 


D. Idiotia amaurotica. 


Von der amaurotischen Idiotie gibt es Kindheits- und Jugend- 
formen. Die erstere beginnt schon im Alter von 1/2—3 Jahren, 
die letztere wiederum etwas spiter. Die erstere fiihrt schon in 
einigen Jahren durch Blindheit und allgemeine Verblédung zum 
Tod. Die letztere kann langere Zeit dauern, aber auch dann ist 
rettungslos der gleiche Tod die Folge. — Von den 18 Fallen dieses 
Materials sind 10 als gestorben gemeldet worden (55,6 %). Von 
diesen war einer tiber 20 und einer tiber 10 Jahre alt, alle itibrigen 
junger. Von den jetzt Lebenden sind drei unter 5 Jahre alt, aber 
einer tiber 20 Jahre. — Die Todesursache war bei einem Gehirn- 
hautentziindung und bei 2 eine Fieberkrankheit. Die restlichen 
5 gingen allmahlich zugrunde, wie es zu dem Krankheitsbild ge- 
hért. 


E. Hydrocephalus. 


Uber 147 von den 227 Fallen des Materials wurden Angaben er- 
halten. Beziiglich ihrer Atiologie und verschiedenen Prognose 
k6nnen wir sie in drei Gruppen einteilen: 1. Hydrocephalus cong. 2. 
Hydrocepyalus cong. und ausserdem noch ein anderer Entwick- 
lungsfehler in den Gehirnhaiuten. 3. Hydrocephalus aquisitus. 

1. Die eigentlichen angeborenen Wasserképfe kénnen wir 
weiterhin in 4ussere und innere einteilen. Von den ersteren ge- 
héren zu diesem Material nur 4, und von diesen erhielten wir 
Mitteilung nur iiber einen, der im Alter von unter 1 Jahr an einer 
Fieberkrankheit gestorben war. Die Gruppe der inneren Wasser- 
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Tabelle Nr. 7. 


Ge- Sterbealter 


Alter beim Fille 
Eintreffen im insge- storbene 
ins- —j 1—2 | 2—7 | 7—10/10—20| 20 


Krankenhous | samt gesamt | Jahr | Jahre | Jahre Jahre | Jahre | Jahre 


Jahr 48 | 40 83,8 35 72,9) 4 83 


121:;0 0/10 0/0 
1/2—1 » 12 975, 9750' 0 0010010 
1—2 Jahre|' 24 | 1260.0 — 9 37,5| 2 88!1 42:0 0/10 O 
2—7 » | 29 | 16617|—— —— | 2 69/4 138/413,8/5 17,1 


— » 6 |] 166)1166/0 0 


képfe ist gross, nimlich 176 Falle, von welchen iiber 119 Mit- 
teilungen erhalten wurden. Von diesen sind insgesamt 78 gestor 
ben. Von den 60 Patienten, welche im Alter von unter 1 Jahr zur 
Behandlung kamen, sind 49 oder 81,7 % gestorben (Tabelle Nr. 7) 
und zwar alle vor dem 7. Lebensjahr. Nicht weniger als 73,3 % 
starben, ehe sie das erste Lebensjahr vollendet hatten. Von den- 
jenigen, welche Alter ins Krankenhaus kamen, blieb ein immer 
grésserer Teil am Leben. Wenn wir wiederum diejenigen nehmen, 
welche im Alter von unter */, Jahr kamen, so ist die Mortalitat 
entsprechend grésser. Die grosse Sterblichkeit im ersten Lebens- 
jahr ist eine altbekannte Tatsache (PAKUNKER, MISCH). Ver- 
haltnismassig gross ist die Sterblichkeit in den nachsten Jahren 
auch bei den alter zur Behandlung gekommenen Fallen. Von allen 
denjenigen, die unter dem Schulalter ins Krankenhaus kamen, 


starben vor dem 7. Lebensjahr 54,9 %. 


Die Todesursachen waren folgende: 


10 Gehirnhautentziindung.. 3 


Es sei noch erwahnt, dass teils mit Hilfe der Lumbalpunktion teils 
der Obduktion bei 6 gestorbenen Patienten festgestellt wurde, 
dass der Wasserkopf durch ein Geburtstrauma erzeugt war. 
Eigentlich gehéren diese in die dritte Gruppe. — Von den gegen- 
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wirtig Lebenden sind 5 iiber 20-jahrig, 15 10—20-jahrig, 8 7—10- 
jahrig und 13 unter 7-jahrig. 

2. Verschiedene Missbildungen in den Gehirnhauten hatten 21 
Falle. Davon hatten Encephalocele 2, von welchen der eine unter 
1/, Jahr und der andere unter 2 Jahren starb. — Meningomye- 
locele hatten 8. Von diesen starben 6 im Alter von unter 1 Jahr, 
einer wurde nahezu 10 Jahre alt, aber itiber den achten liegen keine 
Angaben vor. Bei zwei von den erstgenannten wurde Operation 
versucht, aber mit schlechtem Resultat. — Spina bifida hatten 11, 
von welchen alle 6, iiber welche Angaben erhalten wurden, sogar 
schon im Alter von unter '/, Jahr gestorben waren. Auch von 
diesen wurde bei einem Operation versucht mit dem gleichen 
Resultat wie oben. 

3. Infolge von Gehirnhautentziindung bekamen 29 Kinder 
Wasserkopf, aller unter 2 Jahren. Von den 15, iiber welche An- 
gaben erhalten wurden, waren 10 im Verlauf des nachsten Jahrs 
gestorben. Von diesen starben vier unter Meningitis-Symptomen 
und einer beim Versuch einer Gehirnoperation. 


V. Uher die spdtere Entwicklung. 
A. Die eigentlichen Schwachsinnigen. 


Nach der allgemeinen Auffassung ist die Prognose der Schwach- 
sinnigen umso schlechter, in je jiingerem Alter die Krankheit in 
Erscheinung tritt (BUMKE). Oben haben wir gesehen, wie auch 
in diesem Material die Sterblichkeit entsprechend schon in der 
sehr friihen Kindheit grésser ist. Im Folgenden soll untersucht 
werden, welche Entwicklungsstufe die bei uns behandelten 
Schwachsinnigen zu erreichen imstande gewesen sind. 

Antworten betreffend Idioten, Imbezille und Debile kamen 
insgesamt 195, und von diesen sind gegenwirtig 114 am Leben. 
Wenn wir ausserdem denjenigen Teil der schon Gestorbenen be- 
ricksichtigen, tiber deren Entwicklungsstufe wir nihere Angaben 
erhalten haben, so bekommen wir als Gesamtsumme 174. In 
Tabelle Nr. 8 sehen wir die Entwicklungsstufe dieses Materials 
altersklassenweise, nach der Diagnose eingeteilt. Wenn wir zu- 
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nachst die schon Gestorbenen beriicksichtigen (in der Tabelle Zahlen 
in Klammern), so lasst sich feststellen, dass der grésste Teil auf 
niedriger Entwicklungsstufe stehengeblieben ist. Von 60 sind nicht 
weniger als 45 praktisch genommen apathisch, unfahig sowohl zu 
sprechen als auch zu gehen. Der grésste Teil von diesen starb, 
wie schon aus dem Obigen hervorgeht, sehr jung, aber das Schul- 
alter erreichten immerhin 8. Keiner von diesen entwickelte sich 
soweit, dass er schultauglich gewesen wire, aber 7 lernten aller- 
dings sprechen und gehen. Von den jiinger Gestorbenen hatten es 
ausserdem 4 soweit gebracht. — Es fallt auf, dass sowohl von Idio- 
ten, Imbezillen und Debilen verschiedene Entwicklungsstufe er- 
reicht wurden. Verhaltnismassig weniger haben zwar die Idioten 
sprechen und gehen gelernt, nimlich 10,2 %, wahrend dies bei 
den Imbezillen wiederum in 37,5 % und bei den Debilen in 20 % 
der Fall war. Der Verteilung der spateren Jahre auf die Idioten, 
Imbezillen und Debilen entspricht das Resultat jedoch nicht. Auf 
jeden Fall hat der Tod gerade unter den am schlechtesten ent- 
wickelten Individuen die grésste Ernte gehalten. 

Aus natiirlichen Griinden ist von den gegenwiartig Lebenden 
ein viel grésserer Teil entwicklungsfahig gewesen. — Insgesamt 
wurden von diesen Antworten erhalten bei 41 mit der Diagnose 
Idiotia, 60 mit der Diagnose Imbecillitas und 13 mit der Diagnose 
Debilitas Behandelten. Von der mittleren, der Imbecillitas- 
Gruppe, waren nicht weniger als 3 oder 5% zu Leistungen fahig, 
welche das Pensum der Volksschule iiberschritten, und die Volks- 
schule hatten ausserdem 12 oder 20 % besucht. Im ganzen war also 
genau 1/, imstande gewesen, Schulstudien zu treiben. Von der 
Debilitas-Gruppe waren 5 oder 38,5 % fiir die Schule befahigt, von 
den Idioten dagegen kein einziger. — Sprechen und gehen lernten 
von den Idioten 46,3 %, von den Imbezillen ausser den oben er- 
wihnten Schulfahigen 46,7 % und von den Debilen 38,5 %. Un- 
fahig sowohl zu sprechen als auch zu gehen waren von der ersten 
Gruppe 23,9 %, von der zweiten 8,3 % und von der dritten kein 
einziger. Der Rest gehért in die Gruppe, welche wohl gehen ge- 
lernt haben, aber nicht sprechen kénnen. Ausserdem waren dar- 
unter ein Idiot und 2 Imbezillen, die einige Wérter sprechen, aber 
nicht gehen kénnen. Von diesen leiden zwei an Morbus Little. — 
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Krampfe, am ehesten Epilepsie, bekamen friiher oder spater 13, 
davon 3 Imbezille, 1 Debiler und der Rest Idioten. Morbus Littl 
hatten ausser den oben erwihnten zum Gehen unfahigen Fallen 6, 
und zwar ebensoviel Idioten wie Imbezillen. Schulfahig war von 
den Epileptikern einer, von den an M. Little Leidenden kein ein- 
ziger. Ein fiir die Volksschule unbefihigter Fall bekam bei dem 
Aufenthalt im Krankenhaus die Diagnose Myxoedema. Taub- 
stumme waren darunter 4, von welchen einer imstande war, er- 
folgreich die Taubstummenschule zu besuchen (Imbecillitas). 
Die restlichen drei wurden zur Gruppe der zur Volksschule Un- 
fahigen gerechnet. Auch von diesen hatten zwei mit der Taub- 
stummenschule angefangen, waren aber gezwungen gewesen, ihre 
Studien aufzugeben. In den Irrenanstalten sind gegenwartig oder 
waren friiher 3, sowie in den Pflegeanstalten fiir entwicklungsun- 
fahige Schwachsinnige 8. 

Es ist besonders interessant, die Entwicklung derjenigen 
Schwachsinnigen zu verfolgen, bei welchen die Diagnose in még- 
lichst friihem Stadium gestellt wurde. Hieriiber erhalten wir 
ein Bild aus Tabelle Nr. 9, wo die Entwicklungsstufe als Funktion 
des Alters beim Ejintreffen im Krankenhaus angegeben ist. 

Von denjenigen, welche unter '/, Jahr zur Behandlung ka- 
men, sind 2 am Leben, der eine ein Idiot, und der andere kam 
mit der Diagnose Debilitas. Aus Tabelle Nr. 10 ist ersichtlich, 
dass beide nunmehr im Alter zwischen 10 und 20 Jahren stehen. 
Der erstere ist unfahig sowohl zu sprechen als auch sich zu be- 
wegen, der letztere kann sich zwar bewegen, aber nicht sprechen. 
Alle im Alter von unter */, Jahr in das Krankenhaus gekommenen 
und dann diagnostizierten Schwachsinnigen sind also vollkommen 
unbrauchbare Individuen gewesen. Der grésste Teil von ihnen starb, 
ehe er das Schulalter erreicht hatte, und die iibrigen sind véllig un- 
fahig, selbstindig zurechtzukommen. 

Von den 23, welche ausser den Obigen im Alter von unter einem 
Jahr zur Behandlung kamen, sind 5 am Leben. Von diesen haben 
zwei das Schulalter noch nicht erreicht, einer steht gerade in die- 
sem Alter und zwei haben das 20. Lebensjahr noch nicht vollendet. 
Einer, welche mit der Diagnose Imbecillitas kam, kann weder 
sprechen noch gehen, 1 mit der Diagnose Idiotia eingetroffener, 
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Tabelle Nr. 9. 


(Idiotia = I., Imbecillitas = Im., Debilitas = D.) 


Unfihig | Hat d. 


Alter beim| Spricht | Spricht | 


on nicht nicht Spricht | fiir d. Volks- Weitere 
_Eintreffen Gehtnicht Geht Gehtnicht} Volks- | schule | Studien 
im | schule |absolviert 
aus 


I. Im. D.|I. Im. D. I. Im. D.| I. Im. D.| I. Im. D.| I. Im. D. 


| 


—'/e Jahr) 1 


» |0 1010 00/1 00/1 2 0/0 00/00 0 
1—2 Jahre’ 4 4 0/3 4 1 010/59 0103 01/01 
» 400/75 1/00 0/912 2/0 5 2/01 
» 100/11 0/01 0/2 22/01 2/00 
» 000/000/000/2 81/09 81/000 


Tabelle Nr. 10. 
Idiotia = I., Imbecillitas =Im., Debilitas = D.) 


Alter beim Eintreffen im Krankenhaus 


Alter z. Zt. d. 
Nachfrage Jahr |'/e—1 Jahri1—2 Jahre/2—7 Jahre) 7— Jahre 


I. Im. D. | I. Im. D. | I. Im. D. | I. Im. D. | I. Im. D. 


1000 


—7Jahre |000;}110/4 61 000} 
7—10 » 0) 
10—20 » 101/020/|2 62/1811 1|6 8 

8 2| 


20— » 0 


an M. Little leidender Fall ist bewegungsunfahig, und die iibri- 
gen, 1 Idiot und 2 Imbezillen, waren unfahig, die Volksschule zu 
absolvieren. Auch diese im Alter von unter 1 Jahr zur Behandlung 
gekommen waren also alle fiir das Gemeinwesen unbrauchbare In- 
dividuen. 

Von den 59 Fallen, welche im Alter von 1—2 Jahren diagnosti- 
ziert wurden, sind 33 am Leben. Die Volksschule konnten 3 
besuchen, welche mit der Diagnose Imbecillitas behandelt wor- 
den waren. 5 Idioten und 9 Imbecillen lernten sprechen und gehen, 
und die restlichen 7 Idioten, 9 Imbezillen und 1 Debiler blieben 
21—46416 Acta pediatrica. Vol. XXXIII 
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auf noch niedrigerer Stufe. Von allen behandelten Fallen waren 
also nur 5,4 % fahig, die Volksschule zu besuchen. Ausserdem is! 
noch zu bedenken, dass 5 das Schulalter noch nicht erreicht ha 
ben. Alle sind jedoch im Vergleich zu ihren Altersgenossen i: 
der Entwicklung betrachtlich zuriickgeblieben. 

Sehr intressant ist, von diesen friih diagnostizierten Fille: 
die in der Entwicklung weitergekommenen Patienten zu ver 
folgen. Bei zwei von ihnen handelte es sich ausser der geistige: 
Minderwertigkeit noch um eine Infektionskrankheit (Dyspepsia 
chron. p. t. ac., Infectio ac.), welche langere Zeit dauerte und das 
Allgemeinbefinden herabsetzte. Zweifelsohne wirkte sie hemmend 
und teilweise riickschrittlich sowohl auf die kérperliche als auch 
auf die geistige Entwicklung, was in der Anamnese deutlich her- 
vortritt. Spater, als die Infektion schon geheilt war, wurde die 
Entwicklung lebhafter, und die Eltern sind der Ansicht, dass si 
sich in ihrer gegenwiartigen Entwicklung nicht von ihren Alters- 
genossen unterscheiden. Der Andere, welcher die Volksschule und 
ausserdem 5 Klassen der Mittelschule absolviert hat, leidet zwar 
an irgendwelcher psychischen Empfindsamkeit, wofiir die vom 
Arzt festgestellten Minderwertigkeitskomplexe ein Beweis sind. 
— Der dritte Patient hatte starke Rachitis, welche ohne Zweifel 
seinerzeit verzégernd wenigstens auf die kérperliche Entwicklung 
eingewirkt hat. Einfluss auf die spitere Intelligenz hat die Ra- 
chitis nicht, wie BRANDER nachgewiesen hat. Eine gewisse Min- 
derwertigkeit hat indessen auch dieses Individuum. Dies bewei- 
sen die »Wachtraume», die der Patient haben soll. — Obwohl man 
auf Grund der erhaltenen Angaben die gegenwiartige Entwick- 
lungsstufe der Patienten nicht exakt beurteilen kann, weil die 
Subjektivitat der Angehérigen, welche die Angaben gemacht ha- 
ben, auf diese einwirken konnten, und weil die Absolvierung der 
Volksschule an sich kein zuverlassiger Mastab ist, so bekommt 
man doch den Eindruck, als ob bei der Stellung der Diagnose zu 
weitgehende Schlussfolgerungen gezogen worden wiren. Dies 
diirfte am ehesten auf der Wirkung der gleichzeitig aufgetretenen 
Iniektionskrankheiten und der Rachitis beruhen. Der kurze 
Aufenthalt im Krankenhaus macht die Beurteilung ebenfalls 
ausserordentlich schwierig. 
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Von denjenigen, welche unter dem Schulalter aber doch tiber 
2-jahrig zur Behandlung kamen (76), hat sich ein immer grésserer 
Teil besser entwickelt. Auch die Sterblichkeit ist, wie oben schon 
erwahnt, unter diesen kleiner als bei den friiher Gekommenen. 
Die Volkschule haben 7 mit der Diagnose Imbecillitas Behandelte 
yesucht und entsprechend 2 von den Debilen. Als Prozentzahl 
erhalten wir 12. Sprechen und gehen haben ausserdem 23 von 
den Patienten gelernt, so dass es schwacher entwickelte also ins- 
gesamt 17 gibt. 

Obwohl man, wie gesagt, auf Grund der Antworten kein un- 
bedingt zuverlissiges Bild von der gegenwartigen Entwicklungs- 
stufe der Behandelten erhalt, so diirfte es doch angebracht sein, 
auch von dieser Gruppe wenigstens diejenigen kurtz durchzu- 
gehen, welche imstande waren, die Volkschule zu besuchen. 

Vier von den erwadhnten Fallen kamen im Alter von unter 
3 Jahren zur Behandlung. Drei hatten ausser der diagnostizierten 
Schwachsinnigkeit noch eine Infektionskrankheit (Infectio ac., 
Influenza, Dyspepsia), derentwegen sie in erster Linie ins Kran- 
kenhaus kamen. Die zwei zuletz erwihnten haben nach Aussage 
der Eltern keinen geistigen Defekt mehr. Es ist jedoch zu beriick- 
sichtigen, dass sie gegenwartig ihrem Alter gemiss erst die Volk- 
schule besuchen. Der dritte sowie der letzte in dieser Gruppe, 
welche beide schon kérperlich Zeichen der Schwachsinnigkeit hat- 
ten, sind in ihrer Entwicklung staéndig nur langsam vorwartsge- 
gangen, obwohl sie imstande gewesen sind, die Volksschule zu be- 
suchen. 

Ausser den obigen Fallen sind noch zwei im Alter von unter 5 
Jahren zur Behandlung gekommen. Von diesen hatte der eine 
einen schweren Krampf gehabt, welcher sicherlich voriibergehend 
verschlechternd auf das Allgemeinbefinden wirkte. Das erwaihnte 
Madchen hat zwar mit verhaltnismassig schlechtem Erfolg die 
Volksschule besucht, war aber danach imstande, noch die Volks- 
hochschule und die Haushaltsschule zu absolvieren, so dass ihre 
Imbezillitét fraglich sein diirfte. Der andere ist ein Bettnasser ge- 
wesen und ist es immer noch, aber sonst bemerken die Eltern 
nichts Besonderes an ihm. 

Die restlichen drei Falle waren gerade vor dem Schulalter in 
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Behandlung. Einer davon ist ein Taubstummer, dessen Gehé: 
sich nach Scharlach erst vor einigen Jahren verschlechtert hat. 
Im Krankenhaus benimmt er sich gelindest gesagt merkwiirdig, 
aber die fremde Umgebung, an die er sich waihrend des kurzen 
Aufenthalts im Krankenhaus noch nicht gewohnen konnte, diirfte 


ihrerseits das Verhalten beeinflusst haben. Spiter ist er in der 


Taubstummenschule gut weitergekommen. Es ist bekannt, dass 
die Tauben sehr oft einen stupiden Eindruck machen. — Der an- 
dere Fall, der die Volksschule schon angefangen hatte, war beim 
Eintreffen im Krankenhaus in einer gewissen Psychose, die erst 
allmahlich verschwand. Ausserdem wurde Epilepsie diagnosti- 
ziert, obwohl spaiter keine Krampfe mehr vorkamen. Es diirfte 
auch ein gut Teil von der Quengelei des einzigen Kindes beteiligt 
gewesen sein, worauf auch der Umstand hinweist, dass das Mid- 
chen zu Hause nicht ohne Beisein der Mutter seine Notdurft ver- 
richten wollte. — Der letzte Fall hat sich wiederum von Anfang 
an langsam entwickelt, und war mit vieler Miihe und Plackerei 
imstande, 4 Klassen der Mittelschule durchzumachen, wobei er 
jede Klasse noch repitierte. Er ist zweifelsohne immer noch 
ein auf irgendeine Weise minderwertiges Individuum. 

Zusammenfassend lisst sich sagen, dass bei der Stellung der 
Diagnose die Aufmerksamkeit auf eine mégliche andere Krankheit 
zu richten ist, die das Allgemeinbefinden beeintrdchtigen konnte, 
besonders wenn es sich um unter 3-Jahrige handelt. Die Krémpfe 
stumpfen, wie bekannt, ab. Die Taubstummheit gibt von der Person 
ebenfalls ein stumpfsinnigeres Bild, als es in Wirklichkeit der Fall 
zu sein braucht. 

Bei denjenigen Fallen des Materials, die beim Eintreffen im 
Krankenhaus das schulpflichtige Alter schon iiberschritten hatten, 
yar die Sterblichkeit, wie oben erwihnt wurde, am allerkleinsten. 
Von den jetzt Lebenden 23 waren 7 imstande, die Volksschule zu 
besuchen. Von diesen sind zwei mit der Diagnose Debilitas be- 
handelt worden und der Rest mit der Diagnose Imbecillitas. Diese 
Gruppe ist zahlenmassig verhaltnismassig klein, und sie ist auch 
viel leichter zu beurteilen als die erstere. In diesem Zusammen- 
hang liegt jedoch kein Grund vor, naiher darauf einzugehen. 

Wenn wir schliesslich zusammen alle diejenigen gegenwartig 
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Lebenden betrachten, welche unter dem Schulalter zur Behand- 
jung kamen, so verteilen sie sich auf die verschiedenen Diagnosen 
folgendermassen: Idiotia 35, Imbecillitas 48 und Debilitas 7. 
Wenn wir die Entwicklungsstufe der zu einer jeden Gruppe zah- 
lenden Falle in % berechnen, erhalten wir folgendes Resultat: 


Hat mindestens Spricht und geht. 


die Volksschule Unfahig fiir die 
besucht | Volkssehule 
| 
0 % 42,9 % 57,1% 
Imbecillitas. .... 20,8 % 47,9 % 31,3 % 
28,6 % 28,6 % 42,8 % 


Die Einteilung in Idioten, Imbezille und Debile ist zweifelsohne 
auf Grund her damaligen Entwicklungsstufe vorgenommen wor- 
den. Wenn wir die obigen Zahlen betrachten, so bemerken wir, 
dass z. B. von den mit der Diagnose Idiotia Behandelten spater 
kein einziger imstande war, die Volksschule zu besuchen. Da- 
gegen gibt es solche, die weder sprechen noch gehen lernten, in 
allen drei Gruppen sogar verhaltnismassig zahlreich als ein 
deutlicher Beweis fiir die schlechte Prognose der friih festgestell- 
ten Schwachsinnigkeit. Schon mehrere Male habe ich auf die 
Diagnosesschwierigkeiten besonders in den ersten Lebensjahren 
hingewiesen, die ausserdem durch gleichzeitig auftretende andere 
Krankheiten vermehrt werden. Wie oben gezeigt wurde, kénnen 
sie in sehr hohem Masse sowohl auf die kérperliche als auch auf 
die geistige Entwicklung einwirken. — Obwohl man auf Grund 
der durchgefiihrten Nachuntersuchungen keine absolut sicheren 
Angaben iiber den gegenwirtigen Zustand der behandelten Pa- 
tienten erhalt, und obwohl sich nicht mit Gewissheit sagen lasst, 
wer von ihnen sich geistig ganz normal entwickelt hat, so ist 
doch sicher, dass die oben erwadhnte Einteilung in Idioten, Im- 
bezille und Debile nicht dem entspricht, was wir darunter zu ver- 
stehen gewohnt sind. Die Grundlage, auf welcher die Gruppierung 
der Schwachsinnigen in die erw6hnten Klassen durechgefiihrt wird, 
ist verhaltnismassig unbestimmt und die Grenzen zwischen den 
verschiedenen Klassen unklar. Die Einteilung kann auf Grund 
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psykologischer Untersuchungen, des Intelligenz-Alters, des In- 
telligenz-Quotienten und der sozialen Tauglichkeit durchgefiihrt 
werden (BRABDER). Die verschiedenen Forscher ziehen die Gren- 
zen verhaltnismassig weit voneinander abweichend. In diesen 
Zusammenhang ist es nicht angebracht, diese Umstande nahei 
auseinanderzusetzen. Da jedoch die verschiedenen Diagnosen 
eine schon endgiltig erreichte Entwicklungsstufe angeben, s 
diirfte es begriindet sein, weil es in den ersten Lebensjahren dussersi 
schwierig zu sagen ist, wie sich der in Behandlung befindliche Pa- 
tient entwickeln wird, auf die Differentialdiagrnose zu verzichten und 
sich beispielsweise nur mit der Bezeichnung Imbecillitas zu begnii- 
gen, die auch als einheitliche Benennung fiir alle Schwachsinnigen 
gebraucht wird. Dies mit umso besserem Grund, als wenigstens 
bei uns in den Kinderkrankenhausern gewoéhnlich relativ selten 
die Gelegenheit gegeben ist, ein solches Kind larige genug zu 
beobachten, um unbedingt richtige Schlussfolgerungen machen 
zu kénnen. Um médglichst gute Ergebnisse in der Behandlung 
erzielen zu kénnen, miissten wir eine Anstalt besonders fiir eben 
diese verdichtigen Fille haben, in welche die Patienten méglichst 
frih zur Untersuchung aufgenommen wiirden, von wo aus man ihre 
Entwicklung verfolgen kénnte, und von wo aus spiter jeder auf 
den fiir ihn geeigneten Weg gefiihrt wiirde. Auch fiir die sehr 
schwach entwicklungsfaihigen Patienten ware die friihzeitige rich- 
tige Leitung von grésster Bedeutung. 


B. Microcephalus. 


Wie wir uns erinnern, verteilte sich die Sterblichkeit der Mi- 
krocephalen ziemlich gleichmassig auf die ersten Lebensjahre. 
Von den Gestorbenen, insgesamt 15 oder genau die Hialfte von 
allen Fallen, hat sich keiner vor dem Tod nennenswert entwickelt. 
Kein einziger lernte sprechen oder gehen. 

Unter den gegenwartig Lebenden befinden sich indessen auch 
besser entwickelte Individuen, (Tabelle Nr. 11). Acht haben so- 
wohl gehen als als auch sprechen gelernt, und einer kann nur 
gehen. Die restlichen 6 sind vollkommen apathisch. Keiner von 
ihnen war imstande, die Volksschule zu besuchen. Vier von den bes- 
ser entwickelten Fallen sind zwar noch unter 7-jahrig, aber auch 


al 

be 

vi 

hi 

si 

n 

el 

st 

d 
n 

n 

I 

I 

I 


SCHWACHSINNIGE KINDER VERSCHIEDENER TYPEN 313 


Tabelle Nr. 11. 


In Klammern die Anzahl der laut Mitteilung Gestorbenen. 


Alter z. Zt. d. | Spricht Spricht fhe Volks- 
Nachfrage nicht =| Geht nicht) a. Volks- schule 
Geht nicht} Geht | sechule 
| | | absolviert 
| | | | | 
— 2 Jahre 0(4) | 0(0) 0(0) — — 
2—7 » 2(8) 10) | 00) | 40 — 
7—10 » 4(1) 00 00) | 10 0(0) 
10—20 » 01) | | 00) | 80) 0(0) 
| 
0(0) 0.0) | 


20— » 0(1) 


alle diese sind so viel zuriickgeblieben, dass ein erfolgreicher Schul- 
besuch sehr unwahrscheinlich ist. Einer von ihnen war im Alter 
von unter 1/, Jahr in Behandlung mit der Diagnose: Microcepha- 
lus. Idiotia (amaurotica?). Er ist jetzt 5 Jahre alt, unterscheidet 
sich aber laut Mitteilung mit Ausnahme der volligen Blindheit 
nicht von seinen Altersgenossen. — Einer von den Patienten ist 
ein Epileptiker und einer hat Morbus Little. — Insgesamt vier 
von den Mikrocephalen sind langere oder kiirzere Zeit in einer An- 
stalt fiir Entwicklungsunfahige behandelt worden. 

Mit Ausnahme von zwei Fillen war bei allen in Frage stehen- 
den Mikrocephalen der Diagnose ein Vermerk tiber Schwachsin- 
nigkeit beigefiigt. Keiner von diesen beiden Ausnahmen lernte 
spater gehen oder sprechen. Obwohl die Grésse des Kraniums 
nicht immer in Beziehung zur Entwicklung des Intellekts zu stehen 
braucht, so laufen die fiir diese Krankheit typische Kleinheit des 
Kraniums und des Gehirns fast regelmiéssig parallel mit der 
Schwachsinnigkeit. In seinem Obduktionsmaterial hat HECHTS 
nur zwei wirkliche Mikrocephalen gefunden (Gehirn unter 900 g), 
wo gleichzeitig kein geistiger Defekt bestand. In der friiheren 
Literatur sind nach ihm ausserdem 3 derartige Fille dargestellt 
worden. 

Es sei noch erwahnt, dass ein friher publizierter Fall auf die 
Roéntgenbehandlung zuriickzufiihren war, welche die Mutter 
wahrend der Schwangerschaft bekommen hatte. 
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C. Idiotia mongoloidea. 


Wie bekannt kann der Defekt der Intelligenz bei den mongo- 
loiden Idioten von leichter Debilitat bis zur schwersten Idiotie 
yariieren (BROUSSEAU). In diesem Zusammenhang soll auf die 


Diagnostik der verschiedenen Faille nicht naher eingegangen wer- 
den. Wir begniigen uns nur damit, kurz und in grossen Ziigen 


auf Grund der Antworten die Schicksale der behandelten Fille 


Tabelle Nr. 12. 


In Klammern die Anzahl der laut Mitteilung Gestorbenen. 


Alter z. Zt. d. |Spricht nicht Spricht nicht! Spricht Spricht 


Nachfrage | Geht nicht Geht Geht nicht Geht 

| 
— 2 Jahre .. 0(5) 0(0) 0(0) - 
—T » .. 0(3 0(0) 1(1) 1(1 
» .. 1(1) 2(1) 00) 5(4 
10—20 » .. 2(1) 0(0) 4(1 


| 20— » 0(0) | 1(0) 00 


zu verfolgen, indem wir auf die schon friiher erwihnte ungemein 
grosse Sterblichkeit hinweisen. 

Aus Tabelle Nr. 12 geht hervor, dass nur sechs von den 19 
Fallen, tiber welche naihere Angaben erhalten wurden, vor dem 
Tode gehen und sprechen gelernt hatten. Fiir die Volksschule war 
keiner von ihnen befaihigt. — Von den am Leben Gebliebenen 17 
haben 10 oder 58,8 % gehen und sprechen gelernt. Vier von die- 
sen versuchten die Volksschule zu besuchen, mussten ihre Studien 
aber gleich zu Anfang aufgeben. — Einer ist jetzt 20 Jahre alt und 
ausserdem 6 tiber 10 Jahre. — Man kann mit voller Berechtigung 
sagen, dass simtliche mongoloide Idioten des Materials fiir den 
Staat nur eine Last gewesen sind. 

Es sei noch erwahnt, dass keiner von den gegenwartig Leben- 
den einen kongenitalen Herzfehler hat. Einer davon ist taub- 
staumm, und ein anderer hat seit der Geburt Star. 
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D. Idiotia amaurotica. 


Nur iiber acht von den lebenden amaurotischen Idioten wurde 
Antwort auf die Nachfrage erhalten. Von diesen waren 4 im Alter 
von unter 2 Jahren zur Behandlung gekommen und die restlichen 
vier unter dem Schulalter. Die ersteren waren alle unfahig zu 
sprechen und zwei davon auch zu gehen. Die letzteren wiederum 
sind mit einer Ausnahme unfahig sowohl zu sprechen als auch zu 
gehen. Alle diese haben das 10. Lebensjahr noch nicht vollendet. 
— Am merkwiirdigsten ist der letzte Fall, der im Alter von etwas 
iiber 10 Jahren vollig apathisch und in jeder Weise gegen seine 
Umgebung gleichgiiltig zur Behandlung kam. Dieser Zustand 
hatte sich allmahlich im Verlauf von zwei Jahren entwickelt, 
ohne dass vorher, soweit bekannt, eine Fieberkrankheit aufge- 
treten ware. Bei der Untersuchung im Krankenhaus wurden am 
Augenhintergrund Verinderungen festgestellt, die jedoch nicht 
ganz spezifisch fiir die amaurotische Idiotie waren. Die Augen- 
untersuchung war dusserst schwierig durchzuftihren. Der Patient 
wurde einige Tage nach der Observation ungeheilt nach Hause 
geschickt. Laut Mitteilung lernte er von neuem sprechen und 
gehen, und entwickelte sich auch sonst so viel, dass er 9-jahrig 
die Volksschule beginnen konnte. Er ist jetzt 23 Jahre alt, hat 
die Volksschule durchgemacht und ist nach seiner eigenen Angabe 
ganz gesund. — Aller Walrscheinlichkeit nach handelte es sich 
um einen langsam entwickelten encephalitischen Prozess, wobei 
die Differentialdiagnose sehr schwierig sein kann. 


E. Hydrocephalus. 


1. Hydrocephalus congenita interna: Wie wir uns erinnern, 
war der grésste Teil von den zu dieser Gruppe zahlenden Fialle 
in den ersten Lebensjahren gestorben. Aus Tabelle Nr. 13 ist die 
endgiiltige Entwicklungsstufe ersichtlich. Uber die als gestorben 
angegebenen Individuen konnten wir nur von einem geringen Teil 
genauere Angaben erhalten. Von den sieben Fallen, die das 7. 
Lebensjahr iiberschritten haben, lernten 3 sowohl sprechen als 
auch gehen, und einer hat ausserdem die Volksschule besucht. 
— Von den gegenwdartig Lebenden sind 28 im Schulalter und 13 un- 
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Tabelle Nr. 13. 


In Klammern die Anzahl der laut Mitteilung Gestorbenen. 


| Hat d. 


Alter z. Zt. d. Sprieht Spricht Spricht Volks- 
Nachfrage nicht nicht nicht! schule 
Geht nicht Geht schule iF 
absolvier 
— 7 Jahre 5(3) 0(0) 2(1) 6(1 — 
7—10 » 0(1) 0(0) OL 8(1) 00) 
10—26 » 2(0) 1(1) 1(1) 3(1 8(1 


20— » 0(0) 0.0) a0 3(0 0 


Tabelle Nr. 14. 


Alter beim Spricht Spricht Spricht Unfihig fiir Volks. 
Eintreffen im Geht nicht nicht Geht nicht Volks- pales 
Krankenhaus Geht schule 
absolviert 
—"/e Jahr 4 | 0 3 0 
1—2 Jahre 2 0 2 6 3 
2—7 » 1 1 | 8 4 
i— 0 0 2 2 


ter dieser Altersgrenze. Zehn oder 35,7 % waren imstande die Volks- 
schule zu besuchen, und ausserdem kénnen 14 von den im Schulalter 
stehenden, was 50 % entspricht, sowohl sprechen als auch gehen. Nur 
14,3 % sind schlechter entwickelt. Bei den unter 7-jahrigen ist diese 
Prozentzahl grésser (58,3 %). 

Wenn wir die in verschiedenem Alter zur Behandlung gekom- 
menen Faille betrachten (Tabelle Nr. 14), so lasst sich feststellen, 
dass sich von denjenigen, die jiinger ins Krankenhaus gekommen 
waren, der verhaltnismassig gréssere Teil schlechter entwickelte. 
Von dem zum Sprechen und Gehen Unfahigen kamen 5 unter 
1/,-jahrig ins Krankenhaus und ausserdem 4 unter 2-jahrig. Nur 
zwei waren von 2- bis 5-jahrig in Behandlung. Bei den besser 
entwickelten Fallen ist das Verhaltnis gerade umgekehrt. Von 
denjenigen, die unter 1 Jahr zur Behandlung kamen, hat einer 
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die Volksschule besucht. Bei ihm war im Krankenhaus wegen 
der relativen Grésse des Kopfes operative Behandlung vorge- 
schlagen worden, aber die Mutter war damit nicht einverstanden 
gewesen. Der Kopf hoérte offensichtlich bald auf zu wachsen. Der 
Junge ist jetzt ein 16-jahriger Arbeiter, etwas langsam, kommt 
aber selbstandig zurecht. — Von den im Alter von 1—2 Jahren 
behandelten Individuen waren drei fahig, die Volksschule zu 
absolvieren. Bei einem ist der »Balkenstich» ausgefiihrt worden. 
Vor der Operation wirkte der Patient stumpfsinnig, die Hande 
und die Fiisse waren in verhaltnismassig hohem Masse spastisch. 
Er begann sich allmahlich zu entwickeln, lernte 4-jahrig gehen, 
sprechen schon friiher. Mit 8 Jahren fing er die Volksschule an, 
und ist jetzt bis auf den relativ grossen Kopf und die Schwache 
der Fusse laut Mitteilung gesund. Die Operation ist in diesem 
Falle also offensichtlich niitzlich gewesen. — Der andere Fall 
ist ein kongenitaler Luetiker, der antiluetische Behandlung er- 
halten hat. Auch er ist den erhaltenen Angaben gemass bis auf 
offenbare Langsamkeit im tibrigen gesund. — Der dritte Fall ist 
am interessantesten. Die Diagnose Hydrocephalus levis wurde 
bei ihm wegen der scheinbaren Grésse und der Form des Kopfes 
sowie der standigen hartnackigen Erbrechungen gestellt. Das 
Erbrechen ging weiter bis zum Alter von 7 Jahren, wo im Zusam- 
menhang mit akuten Bauchbeschwerden eine Operation vorge- 
nommen wurde. Dabei stellte man fest, dass eine Darmschlinge 
auf irgendeine Weise in eine in der Bauchdecke befindliche Tasche 
geraten war, was wahrscheinlich das friihere Erbrechen hervor- 
gerufen hatte. Der Junge ist in der 3. Klasse der Mittelschule. 
Er ist ein ziemlich schlechter Schiller und nasst immer noch sein 
Bett fast regelmassig, ist aber sonst gesund. — Alle iibrigen, welche 
die Volksschule besucht haben, sind in spaterem Alter zur Behand- 
lung gekommen, wo der Kopf wegen der Ossifikation schwer noch 
wachsen kann, und die Symptome sind auch anders. Offensicht- 
lich wurde die Entwicklung des beginnenden Hydrocephalus im 
Anfangsstadium unterbrochen, ohne die allgemeine Entwicklung 
bedeutungsvoller zu beeintrachtigen. 

2. Alle diejenigen Fille, die ausser dem Hydrocephalus noch 
andere Missbildungen in den Gehirnhauten hatten, sind, wie oben 
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erwahnt worden ist, im Verlauf der ersten Lebensjahre gestorben, 
ohne dass einer von ihnen sich weiter entwickelt hatte. 

3. Von den auf Entziindung der Gehirnhaute beruhenden 
Wasserk6pfen sind 4 am Leben. Drei sind im Schulalter und zwei 
von diesen, beide im Alter von unter 1 Jahr an der Grundkrank 
heit erkrankt, waren imstande, die Volksschule zu besuchen. De 
eine von diesen Letzteren hatte friiher epileptiforme Kriampfe, 
die aber vor 3 Jahren aufhérten, und bei dem anderen musste spi 
ter ein Auge entfernt werden. Im iibrigen sind beide laut der An 
gaben vollkommen gesund. — Der Dritte ist fiir die Schule un- 
fahig, kann aber doch sprechen und gehen; ist jetzt unter 10 Jahren 
alt. Der letzte von diesen, der im Alter von tiber 2 Jahren ein 
Gehirnhautentziindung hatte, kann jetzt noch nicht gehen. 

Zusammenfassend laisst sich iiber alle Hydrocephalen sagen, 
dass der grésste Teil von ihnen im Verlauf des ersten Lebensjahrs 
stirbt, aber von denjenigen, die am Leben bleiben, ist ein verhdltnis- 
massig grosser Teil imstande, sich langsam zu entwickeln, sprechen 
und gehen zu lernen, und ein recht betrdchtlicher Teil ist fahig, dic 
Volksschule zu besuchen. Zu ahnlichen Resultaten ist seinerzeit 
Misco gekommen. In seinem Material waren nicht weniger als 
17 &% linkshandig. 

Zusaitzlich sei erwahnt, dass bei insgesamt 10 eine Operation 
vorgenommen wurde, und zwar der »Balkenstich». Von diesen 
starben 8 bald nach der Operation, einer konnte spiter die Schule 
besuchen, und einer ist immer noch unfahig sich zu bewegen. 


VI. Zusammenfassung. 


1. Auf Grund von Nachfragen wurden die spateren Schicksale 
von insgesamt 4€9 Patienten verfolgt, die mit den Diagnosen 
Idiotia, Imbecillitas, Debilitas mentis, Microcephalus, Idiotia 
mongoloidea, Idiotia amaurotica und Hydrocephalus behandelt 
worden waren. Die Anzahl macht, wenn man die Hydrocephalen 
weglasst, 2,59% aller behandelten Patienten aus, deren Alter 
von 1 Tag bis 13 Jahre variiert, und wenn man sie mitzahlt, 3,79 %. 

2. Bei den eigen tlichen Schwachsinnigen war das Verhaltnis 
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der Knaben zu den Madchen ea. 4: 3 und bei den Hydrocephalen 
5: 4. Bei den iibrigen kamen etwas mehr Madchen vor als Knaben. 

3. Die Sterblichkeit in den ersten Lebensjahren ist in allen 
Gruppen gross gewesen, und sie nahm ab, je alter die Patienten 
zur Behandlung gekommen waren. Die gemeinsame Sterblichkeit 
macht bis jetzt 57,8 % aus. — Hinsichtlich der geistigen Ent- 
wicklung stand der weitaus grésste Teil beim Tode auf dusserst 
niedriger Stufe. 

4. Die Todesursache war bei dem groéssten Teil eine Infektions- 
krankheit. Besonders von den Mongoloiden starb der grésste 
Teil gerade an Lungenentziindung. — Von den Hydrocephalen 
starb der grésste Teil ohne eine besondere Komplikation. Zehn 
von ihnen wurden operiert, und davon kamen zwei mit dem Leben 
davon. Der eine war imstande, die Volksschule durchzumachen, 
aber der andere ist immer noch unfahig sich zu bewegen. Alle 
diejenigen, welche ausser dem Wasserkopf noch andere Miss- 
bildungen in den Gehirnhéuten hatten, starben im Verlauf der 
ersten Lebensjahre, ohne sich weiter zu entwickeln. 

5. In je jiingerem Alter bei den gegenwiartig lebenden Fallen 
der geistige Defekt festgestellt wurde, umso schlechter war im all- 
gemeinen die Entwicklung. Von den eigentlichen Schwachsinnigen 
war keiner von den unter 1 Jahr diagnostizierten spaiter imstande, 
die Volksschule zu besuchen. Von dem im Alter von 1—7 Jahren 
behandelten Fallen waren 12 oder 13,3 % imstande, mindestens 
das Pensum der Volksschule zu absolvieren. Fiinf von diesen, die 
alle unter 3-jahrig in Behandlung waren, hatten gleichzeitig eine 
Infektionskrankheit. Zwei davon bekamen Krimpfe, die spater 
verschwanden, einer hatte schwere Rachitis, einer war ein Bett- 
nasser und einer taubstumm. Nur drei, deren Entwicklung im- 
mer noch langsam weitergegangen ist, waren nur aus diesem 
Grunde in Behandlung. Die erwahnten Befunde hatten ohne 
Zweifel schwichenden Einfluss auf die allgemeine Entwicklung. 
— Von den mit der Diagnose Idiotia, Imbecillitas und Debilitas 
behandelten Fallen haben sich spiter aus jeder Gruppe solche 
entwickelt, die verschiedene Entwieklungsstufen erreichten. Es 
diirfte angebracht sein, die Differentialdiagnose wenigstens nicht 
sehr friih zu stellen. 
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Von den Mikrocephalen und den Mongoloiden war spater kei 
einziger imstande, auch nur die Volksschule zu besuchen. 

Bei den mit der Diagnose Idiotia amaurotica behandelten Fi 
len fiihrte die Entwicklung mit einer einzigen Ausnahme mit al 
miahlichem Verfall zum Tode. Die Ausnahme ist ein im Alter vo 
7 Jahren behandeltes Madchen, das im Verlauf von zwei Jahre 
fahig war, die Volksschule anzufangen und jetzt nach eigener A) 
gabe ganz gesund ist. Es diirfte sich um ein encephalitisch 
Krankheitsbild gehandelt haben. 


Von den jetzt lebenden und das 7. Lebensjahr tiberschritt 
nen Hydrocephalen konnten 50 % die Volksschule besuchen. Nu 
14,3 % sind unfaihig zu sprechen und zu gehen. 
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FROM ULLEVAAL HOSPITAL. EPIDEMICAL DEPT., OSLO. 
CHIEF: P. M. HOLST, M. D. 


Pneumothorax, Mediastinal Emphysema and Cutaneous 
Emphysema complicating Tracheotomy. 


By 


DAG RIIS. 


In several different conditions there may occur pneumothorax, 
mediastinal emphysema and cutaneous emphysema, either 
separately or combined in various ways. 

Pneumothorax is a relatively common condition, the occur- 
rence of which in many disorders is a phenomenon with which 
most of us are familiar. Pneumothorax as a complication after 
tracheotomy, however, is not so well known. 

Emphysema of the skin and mediastinal emphysema are both 
relatively rare disorders. Hereby is understood a condition in 
which gas or air is present respectively in the subcutaneous 
tissue or in the connective tissue of the mediastinum. 

Apart from cases where gas is evolved owing to the presence 
of gasproducing microbes, cutaneous and mediastinal emphy- 
sema will practically always have a mechanical cause and be 
due to further extension of air through a breach of continuity 
in the air passages. The fundamental lesion may be localized in 
the trachea, bronchi or lung-tissue. The condition is often of 
traumatic origin and may be due to tracheotomy, injuries to 
the thorax with intrathoracic lesions of the air passages, compli- 
cated fractures of the ribs, thoracocentesis and, according to the 
literature, also bronchoscopy. 

Besides these more surgical forms of cutaneous and mediastinal 
emphysema, the condition may arise in distinctly medical dis- 
orders which entail respiratory difficulties, especially as regards 
expiration. Cutaneous emphysema has been reported after 
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whooping cough, measles, in asthma, in diphtheria and diphtheric 
stenoses in the air passages and in influenza. In these cases we 
will almost invariably find also mediastinal emphysema and iy.- 
terstitial emphysema of the lungs.’ 

We shall here first of all deal with the occurrence of these 
complications after tracheotomy. 

When cutaneous emphysema occurs after (in) tracheotomy, \ 
have two different possibilities to consider. 1) The emphysen 
may be due to the injury to the trachea which the operatic 
entails, or 2) the existing fundamental disorder, respirato 
stenosis, may be supposed to have led to pulmonary emphysen 
with rupture of emphysematous vesicles and consequent medi: 
stinal and cutaneous emphysema. 

A complicating mediastinal emphysema may arise throug 
the last-mentioned mechanism, but it may also be imagined to 
have arisen in retrograde manner through transmission of a 
from above through the tracheotomy wound. 

As regards the occurrence of pneumothorax there exist thre 
theoretical possibilities: 1) Rupture of subpleural emphysematous 
blebs into the pleural cavity. 2) Injury to the pleural cupula 
during the operation. 3) Rupture of mediastinal emphysematous 
vesicles at the hilus into the pleural cavity. 

From this it will be seen that we can distinguish between 
tracheotomy complications in more restricted sense, which | 
have called direct tracheotomy complications, and complications 
which have a deeperlying cause in the primary disorder that led 
to the tracheotomy operation, but in which the tracheotomy 
must be supposed to have played a contributory réle. These 
I have designated indirect tracheotomy complications. 

The pathogenetic possibilities which exist may be summed 
up as follows: 


1 The only exceptions to this rule are cases where there exist concrescenses 
between the leaves of the pleura, so that air from an interstitial pulmonary 
emphysema can pass through the adhesions direct to the sub(parieto-)pleural 
tissue and thence to the subcutis (DoLcorot & STERN). Apart from this ex- 
ception, a cutaneous emphysema extending from the jugulum upwards along 
the neck may be regarded as a certain sign of mediastinal emphysema. 
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A. Direct tracheotomy complications. 


I. During the tracheotomy operation there may arise: 


a. Independent of the respiratory phase: 


Pneumothorax through injury to the dome of the pleura. (IGLAUER, 
who according to WIETHE was the first to mention pneumothorax as 
a complication in tracheotomy (1915), regards a lesion of the cupula 
pieurae as the cause. Further we find that WIETHE in 1933 describes 
two similar cases and proves by experiments that the possibility exists 
in case of tracheotomia inferior. A gurgling or whistling sound during 
the operation is regarded as a sign of injury to the pleura. MICHELS in 
1939 gives such lesion as the cause in two of his six cases of pneumo- 
thorax after tracheotomy. It is a question whether also BAGER’s case 
from 1939 does not belong here.) 


b. During expiration: 


Subcutaneous emphysema due to air being forced out from the tra- 
chea into the soft tissues. This may happen, for example, on accidental 
perforation of the trachea before it has been exposed (GiiTERBOCK). 
Or there may arise difficulties in introducing the cannula into the tra- 
chea, so that the aperture in the trachea comes to be covered by the 
deep fascia of the throat before the cannula is brought into place. (Cf. 
my Case No. 3.) 


e. During inspiration: 


Mediastinal emphysema due to suction of air down into the me- 
diastinum through the tracheotomy wound (under certain conditions). 
LEINER mentions this as cause in his 9 cases of mediastinal emphysema. 
Cf. also GUTERBOCK, HOFFMANN and BOYSEN. 


II. After the tracheotomy operation there may arise (owing 
to the cannula becoming choked up or falling out): 


a. During expiration: 


Subcutaneous emphysema due to the air being forced out at the side 
of the choked-up cannula or through the tracheostoma out into the 
soft parts. A necessary requirement must here, moreover, be presumed 
to be that the lower part of the tracheotomy wound has been sutured. 
Moreover, the adjoining layers of tissue must not be adherent to each 
other in an incipient process of healing. (GUTERBOCK’s »nachtrigliches 
Emphysem».) 


22—46416 Acta pediatrica. Vol. XX XIII 
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b. During inspiration: 


Mediastinal emphysema due to air being sucked down into th: 
mediastinum, where, as we know, the pressure is less than 1 atm. (from 
-4to—6mm Hg.). (This view is maintained by JACKSON and other 
Also Boysen reckons with this possibility.) Both in cases I ¢. and II } 
it is by some believed that pneumothorax may arise through ruptw 
of mediastinal emphysematous vesicles into the pleural cavity at th 

hilus. 


B. Indirect tracheotomy complications. 


a. Mediastinal emphysema and cutaneous emphysema may be pro 
duced by rupture of vesicles in the pulmonary emphysema that has 
arisen on account of stenosis in the respiratory passages. Thereby i 
produced interstitial (interlobular) emphysema which on further trans 
mission in the loose connective tissue along the large vessels and thx 
bronchi, or else subpleurally, leads to mediastinal and cutaneous emphy- 
sema. 

(The same mechanism must be supposed to form the basis for th: 
occurrence of cutaneous and mediastinal emphysema in non-tracheoto- 
mized diphtheria patients, as well as in case of asthma, whooping-cough 
and influenza.)! 

b. Pneumothorax may arise through rupture of emphysematous 
vesicles on the surface of the lungs — with the possibility of valvular 
and perhaps, tension pneumothorax (cf. our cases). 

c. Pneumothorax may also, it is claimed, arise through rupture of 
mediastinal emphysematous vesicles into the pleural cavity at the hilus. 
Likewise this form may, in the opinion of some authors, develop into a 
valvular and also tension pneumothorax. 


1 Cutaneous and mediastinal emphysema may occur in non-tracheoto- 
mized diphtheria patients, but rarely. OSLER says that mediastinal emphysema 
is occasionally seen in fatal cases of diphtheria (and pertussis). Saxt and MenpDL 
mention two cases of diphtheria with cutaneous emphysema in 1938. They 
state that similar cases had not previously been described. Analogous cases 
are, however, found to have been mentioned as early as in 1863 (by SCHROEDER, 
according to BARTELS), and some years later by SacHsE and GUTERBOCK. 
It may be of interest to mention that several of these patients had been treated 
beforehand with emetics. 

The prognosis in these cases is bad. Only one patient recovered. (One of 
Saxt and MENDL’s cases.) 

ViRCHOW, on request, expressed his opinion respecting the pathogenesis 
in Sacuse’s case. His conception entirely accords with the modern views, 
which are in part based upon the results of experiments on animals (KELMAN, 
MAcKLIN). The post-mortem findings in SAcHSE’s case also confirmed Vir- 


CHOW’s conception. 
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In the Epidemical Dept. of the Ullevaal Hospital in the years 
from 1940 to 1944 there were seen four cases of pneumothorax 
and mediastinal emphysema after tracheotomy. The first case 
has been reported by G. and F. BoysEN. The diagnosis was 
here established on autopsy. 

Since then we have seen a further three cases, all accompa- 
nied also by cutaneous emphysema. In BOYSEN’s case the patient 
was suffering from acute laryngitis, in all the later cases from 
diphtheric laryngeal stenosis. In the last two cases the diagnosis 
was made intra vitam, and one of these patients recovered after 
treatment of the pneumothorax by repeated exsufflations. 


Case No. 1. 


The patient was a boy aged 2 years and 3 months, who was sent to 
the Epidemical Dept. of Ullevaal Hospital from the Rikshospital’s Ear, 
Nose and Throat Dept. on 73/,, 1942. 

The patient had previously had measles, had otherwise been in 
good health. Two days before admission he had a discharge from the 
right nostril. On the night before admission he had incipient respira- 
tory difficulty, increasing in the course of the day. The doctor who 
was called in sent the patient to the Children’s Ward in the Rikshospital 
under the diagnosis: »Status asthmaticus.» 

On admission to the hospital the patient was almost moribund. 
There was severe cyanosis, violent stridor and retractions over the lower 
part of the thorax and in the jugulum. The auxiliary respiratory musc- 
les were called into use. The patient was transferred to the Ear, Nose 
and Throat Dept., where tracheotomia superior was at once performed. 
Good effects from the operation. 

He was then transferred to the Ullevaal Hospital’s Epidemical 
Dept. He was bright and clear in mind, had a good colour, and seemed 
well. Temp.: 37.9° C. Respiration rate: 46. 

Thick grayish-white, sanguinolent discharge from the nose. Red, 
swollen tonsils. No membrane. Lungs: normal conditions. 

He was given 16000 I. U. of diphtheria antitoxine and was placed 
in a steam-room. 

One hour after admission he suddenly got respiratory difficulties, 
which rapidly increased. He became unconscious. The wound was 
opened and the tracheotomy opening laid bare, whereupon the cannula 
was again inserted. During this time it was noted that there had come 
a cushion-shaped swelling on the neck above the wound and on the 
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right cheek. The swelling gave a distinct crackling sound like that . 
snowball. 

The child still remained unconscious. After 1 ml. of coramin i) 
travenously he got transient convulsions. He died shortly afterward:. 

On autopsy there was found: Coherent membranes in the lary) 
and 2-3 cm. downwards in the trachea. Sanguinolent fluid from ti 
aperture in the trachea down into the bronchi. In the mediastinu 
ant. was seen a pronounced mediastinal emphysema with vesicles 1 
to the size of a nut. Further there was found pneumothorax on bot 
sides, and on the left side tension pneumothorax. Both lungs were at 
lectatic. Microscopy of sections from the lungs showed extreme hyp« 
emia and there was so little aeration that the ordinary structure of t! 
lung could not be distinguished. 


Case No. 2. 


Herman V.K. The patient was a boy aged 1 year and 9 month 
who was admitted to the Epidemical Dept. on %/, 1943 under tl 
diagnosis »Croup». Discharged on °/, 1943. 

He had eczema when a nursling and had been much troubled by 
cough in the first year of life. Had twice had »slight pneumonia». Othe: 
wise healthy. 

Four days before admission he got fits of coughing, sometimes fo 
lowed by vomiting. On the night before admission incipient respirator 
difficulties. Temp. 39° C. 

On admission to the hospital in the afternoon of 1%/, the patient 
was found to be a boy aged 21 months, big and strong for his age. H« 
was in cold perspiration, very pale, with cyanotic lips, fingers and toes 
The respiration was very laboured, audible and stridorous. Great re 
tractions in the jugulum, in the fossae supraclaviculares and over th« 
lower part of the thorax. The throat was difficult to inspect, both on 
account of abundant mucus and because the patient was very unquiet. 
There seemed to be a yellowish coating on the posterior wall of the 
pharynx. 

Immediately after his admission Tracheotomia inferior was per- 
formed in ether narcosis. The operation proceeded in regular manner, 
except that the incision in the trachea came a little to the right of the 
median line, owing to the operation having to be done in great haste. 
Cannula No. 2 was inserted. Good effects from the operation. He was 
given 16000 I.U. of diphtheria antitoxin, and was placed in a steam- 
room. 

The patient continued to be very unruly, was difficult to manage 
and made violent resistant movements. The respiration gradually be- 
come laboured again. Twelve hours after the operation the doctor on 
duty was summoned. The cannula had evidently slipped out, and a 
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re-examination of the wound was at once made. After some effort can- 
nula No. 3 was inserted. 

The condition then improved for some hours, but in the course of 
the forenoon the patient again became greatly distressed. The cannula 
now lay in the right place, there was undoubtedly clear passage of air 
and a feather could be pushed far down without resistance. The boy 
was still very unquiet. He was cyanotic, appeared to be greatly dis- 
tressed and exhausted. There was little retractions in proportion to the 
great difficulty in breathing. There was considerable emphysema on 
the neck and over the anterior surface of the thorax. Short, but distinct 
respiratory sounds over the anterior surface of the lungs. There were 
numerous abnormal sounds, but these were obviously due to the sub- 
cutaneous emphysema that had spread down over the thorax. The 
percussion sound was also difficult to judge owing to the emphysema 
of the skin. But there was some difference in the percussion sound on 
the posterior surfaces, the tone being more »hyperresonant» on the right 
side. The respiratory sound was also somewhat fainter here. 

Neither was the position of the cannula quite ideal, for the passage 
of air became somewhat better when the cannula-shield was pushed a 
little upwards and to the right. 

Pneumothorax was suspected, but the patient’s condition was such 
that there could be no question of employing the most obvious diag- 
nostic aid — radiographic examination. 

As the condition did not improve, a puncture was made at midday 
with a thin needle on the right posterior surface, without any escape 
of air being noted. Some time later a new thoracocentesis was made 
with an ordinary pleural puncture needle and the pressure was mea- 
sured and found to be about 30 em. H,0. 

On exsufflation of about 250 ml. of air the pressure became nega- 
tive (—2 to 3cm.). The right half of the thorax showed distinctly 
better movement after this, and the respiratory sound was noticeably 
stronger. 

The patient was now better for some hours, but at 11 p.m. he be- 
came so greatly distressed that exsufflation was again employed. The 
pressure was now 35 cm. H,O. After 300 ml. had been tapped the pres- 
sure again became negative. Immediately after this operation the pa- 
tient was worse rather than better, but his condition improved some- 
what when he came to rest. 

Altogether the patient was quite exceptionally unruly and violent. 
His display of strength was often simply incredible, considering what 
his condition was otherwise. His unruliness complicated in high degree 
the work both of the nurse and the doctor. 

On the following night he got some sleep. In the morning of the 
15/, he got a fresh attack of dyspnoe. The respiration was superficial. 
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The emphysema of the skin had spread still farther. Negative pressure 
was now measured on both sides. 

During the forenoon his state was perhaps somewhat better, bu 
the respiration was still laboured and he got no rest. In the afternoo) 
there was still no sign of reproduction of the tension pneumothorax and 
he seemed a little better. 

Already on the next day the cannula could be removed. 

On 17/, he could be sent for radiographic examination, which re- 
vealed a pneumothorax on the right side, with partial atelectacis of th 
lung. Subcutaneous emphysema. 

Radiographic control examination on still showed dextra 
pneumothorax, whereas a renewed examination on */, no longer showe:! 
signs of air in the pleural cavity. 

The cutaneous emphysema disappeared after 5 or 6 days. 

The further course of the illness was uncomplicated, apart from 
transient serum exanthema. 

In samples taken both from nose and throat on the day of admis 
sion Diphtheria bacilli were found. 


Case No. 3. 


Rolf L. The patient, a previously healthy 6 year-old boy, was ad- 
mitted to the Epidemical Dept. on °/, 1943. 

The day before admission he became hoarse and complained oi 
difficulty in breathing. Slight bleeding from the nose. 

On admission he was cyanotic. Whistling respiration, now and then 
»laryngitic»> cough. Voice bad, but not quite aphonic. Respiration 
laboured, with use of auxiliary respiratory muscles. Temp. 37.5 C. 

Nose: Reduced passage of air. Incrustation in nostrils. Gray-yellow 
pellicle on the tonsils and posterior wall of the pharynx. 

Lungs: sibili over the anterior and posterior surfaces. 

Immediately after admission the patient was given 24000 I. U. of 
diphtheria antitoxin and was placed in a steam-room. 

Next day he received a further 12000 I. U. of diphtheria serum. 

Four hours after admission his condition had become worse. The 
cyanosis had increased. Respiration 28, audible. Great retractions. 
Aphonic. 

Tracheotomia media was now performed. There was some difficulty 
in inserting the cannula into the trachea. While this was being done 
there came considerable emphysema on the neck. In the trachea there 
was seen sanguinolent secretion, but no membranes. 

Temp. rose next evening to 38.8° C., wherefore he was given 
sulfathiazol. 

On the day after admission it is recorded that there had been good 
passage through the cannula the whole time, except that it occasionally 
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became choked up by membranes. Now and then he coughed up frag- 
ments of membrane, and some could also be aspirated. The cough was 
weak. The respiration had the whole time since the operation been 
laboured and superficial. The cyanosis varied somewhat in intensity, 
but did not entirely disappear. He had considerable emphysema, ex- 
tending over the whole of the anterior surface of the thorax and on the 
right side of the face up to the right eyelid. Over the right lung were 
heard numerous subcrepitant rales. The respiratory sound was weakened 
on the anterior surface. On the right side was tympanic resonance on 
percussion, while the respiratory sound was hardly perceptible. 

The pressure in the pleural cavity on the right side was found to 
be 28 em. H,O. After exsufflation of about 250 ml. of air the pressure 
became negative. The respiration became somewhat easier, but was 
still laboured and one got the impression that the lungs were stuffy far 
down in the chest. 

He became steadily worse and died in the morning of */,, two days 
after admission. 

Diphtheria bacilli were found in cultures from the secretion in the 
throat and nose. 

The post mortem diagnosis was: »Laryngotracheobronchitis diphthe- 
rica. Bronchopneumonia. Emphysema colli, thoracis et mediastini.» 
The examination revealed numerous pseudomembranes on the posterior 
surface of the epiglottis and in the larynx. Also down in the large and 
small bronchi many membranes were found, especially on the left side, 
where there was also some pus. The right lung was somewhat atelecta- 
tic. The left lung was infiltrated, with numerous pneumonic foci. Some 
emphysematous vesicles in the upper part of the mediastinum. 

It will be noted that nothing is said as to pneumothorax, which 
must have been overlooked. 


Both of the two last cases differ from all previously reported 
cases by the fact that the diagnosis was not made after X-ray 
examination, but by direct measurement of the pressure in the 
pleural cavity, after the clinical findings had aroused suspicion 
of pneumothorax. 

When once we have become aware of the fact that pneumo- 
thorax may occur as a complication after tracheotomy, we can 
hardly avoid thinking of this condition in a situation where the 
possibility thereof exists. The difficulty lies in the verilication 
of the diagnosis. And here it is natural to have recourse to radio- 
graphic examination. In our cases such examination was quite 
out of the question, as the patients were too ill to be moved, and 
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neither could the Department’s own transportable apparatus be 
employed. But the last two cases show that we can reach th 
goal without the help of radiography. 

It must also be emphasized that without prior knowledge « 
the condition the diagnosis will always be difficult, unless, ii 
deed, it is revealed by a more fortuitous radiographic examina 
tion. 


Frequency of the Complications. 


In the period from */, 1940 to 1/, 1944 79 tracheotomi 
were performed in the Epidemical Dept. of the Ullevaal Hospi 
tal. In the same period there were seen, as above stated, fou 
cases of pneumothorax and mediastinal emphysema. It is, o 
course, impossible on the basis of these findings to draw an) 
conclusions as to the frequency of the complications. But, o: 
the other hand, they invite to certain reflections. To judge fron 
the available literature, the complications are very rare, especiall) 
as regards the occurrence of pneumothorax. The lack of interest 
shown for the condition in the ordinary textbooks and manuals 
points in the same direction. To take some examples, we find 
no mention of the complication in »Nordisk Lerebok i Intern 
Medisin eller Kirurgi». Neither is it mentioned in »Neue Deutsche 
Klinik», »Abts Textbook of Pediatrics», or in the German text- 
book of pediatrics by PFAUNDLER-SCHLOSSMANN. Even CHEVY. 
JACKSON and CHEV. J. JACKSON devote only a few lines to the 
condition in their book »The Larynx and its Diseases». 

In HoOCcHENEGG and PAyr’s textbook of surgery, published 
in 1932, it is mentioned that cutaneous emphysema is a very com- 
mon complication and also that pneumothorax may occur. 

In Scandinavia there have earlier been described only three 
cases of pneumothorax after tracheotomy, none of which occur- 
red in connection with diphtheria (SELDEN, BAGER, BOYSEN).! 

1 In 1903 in his work on the causes of death in diphtheria E. Faber 
mentions a case of cutaneous and mediastinal emphysema. He believes that 
the mediastinal emphysema was the cause of death. The case has so many 


points of resemblance to our cases that I am personally inclined to think that 
pneumothorax existed also in FABER’s case. This is also more likely to have 
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The apparent accumulation of cases in our hospital in the 
period mentioned may, of course, be merely fortuitous. Or it 
might be supposed to be due to special circumstances connected 
with the method of operation. Meanwhile, it must be noted 
that in each of the four cases the operation was performed by 
a different surgeon and in three different forms, namely, trache- 
otomia sup. (twice), tracheotomia media and tracheotomia in- 
ferior. 

Whereas isolated cutaneous emphysema must be regarded 
as a@ wellknown occurrence after tracheotomy, we had not in our 
department been alive to the possibility of mediastinal emphy- 
sema and pneumothorax as complications prior to the occurrence 
of the first-mentioned case (BOYSEN’s). It may obviously be 
assumed that the condition is more frequently present than would 
appear from the literature, but that it is often overlooked. Even 
in case of autopsy a pneumothorax may easily escape notice if 
attention is not especially directed to this condition. (Our 
Case No. 3, where a clinical pneumothorax was undoubtedly 
present, illustrates this fact, seeing that pneumothorax is not 
mentioned in the report of the autopsy.) 

We also find it stated by most authors that the condition is 
certainly more frequent than appears from the reports in the 
literature. 

I have sought to find an expression for the frequency of the 
complications, judging from older statistics embracing tracheo- 
tomies in children with croup. I have further included informa- 
tion given in reports of case-histories where the author has men- 
tioned the number of tracheotomies performed within the period 
in which the cases occurred. The results will be found in Table I. 

As will be seen, the figures vary greatly. When HABs and 
WANSHER in their investigation of respectively 572 and 400 
cases do not mention these complications it is natural to suppose 
that they have escaped attention. 


been the immediate cause of death than the relatively benign mediastinal 
emphysema. (I here disregard traumatic med. emphysema.) 

The account of the autopsy in FABER’s case unfortunately gives no definite 
evidence in support of my assumption. 
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On the other hand, it seems improbable that LEINER’s report 
of 9 cases of mediastinal emphysema among 12 tracheotomized 
patients gives even an approximately correct picture. Special 
circumstances must here be supposed to have come into play, 
such as, for example, special operative technique. For all LEI- 
NER’sS cases were in his opinion to be regarded as tracheotomy 
complications in the more restricted sense, 7.e., as being occasioned 
by local conditions attending the operation itself. 


Distribution According to Age. 


MICHELS, who also believes that the complication must be 
of more frequent occurrence than hitherto supposed, founds his 
view partly on the results reported by Fi1G1, who in his statistical 
account of 200 tracheotomies does not mention the condition. 
Meanwhile, Fici’s material is derived from an otolaryngological 
and an ordinary surgical hospital and embraces adult patients 
with non-acute stenotic processes, including 133 cases of cancer. 
Only 43 % are emergency operations. It could therefore before- 
hand be expected that he would not find cases of pneumothorax 
and mediastinal emphysema in that material, since all earlier 
reports respecting these complications in the literature concern 
children. 

In order to give an idea of the distribution according to age 
I have set up a diagram which embraces the cases of pneumo- 
thorax and mediastinal emphysema that I have been able to 
find in the accessible literature (in the summer 1944). I have 
also entered separately the cases of cutaneous and mediastinal 
emphysema I have found reported in non-tracheotomized diph- 
theria patients. 

It is seen from this diagram that among 36 cases of these 
complications, arising after tracheotomy, there is found no pa- 
tient over 8 years old. In 27 of the 36 cases the patients were 
under 4 years of age. Thus the complications belong in marked 
degree to the years of childhood. 
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Cases of pneumothorax and med. emphysema in tracheotomize:! 
patients. 


Cases of subcut. and med. emphysema in non-tracheotomiz 
diphtheria patients. 
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Age of pat. (in years) 
Distribution according to age. 


Earlier Reported Cases of Pneumothorax after Tracheotomy. 


For judging about prognosis of the condition and the possi- 
bilities a particular situation may present it is of considerable 
interest to arrive at a clear understanding of the pathogenesis 
in the individual cases. As regards the mechanism of production, 
there exist, as before mentioned, many possibilities, and the 
different authors do not always give the same explanation in 
apparently quite analogous cases. 

In Table II I have given a survey of the hitherto reported 
cases of pneumothorax complicating tracheotomy which I have 
under the existing circumstances had an opportunity of assembling. 

The table gives some idea of the prognosis regarded in rela- 
tion to the presumed mechanism of production. 

As will be seen from the table, I have altogether 13 cases, re- 
ported by 8 authors, including 1 case occurring in diphtheria. 

The distribution of the cases will be seen from Table III. 
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Mechanism of Production. 


A fundamental requirement in the discussion of the patho- 
genesis must be that the theories and assertions advanced do not 
conflict with the laws governing the special mechanico-physical 
conditions prevailing for the lungs and their relations to the tho- 
racic wall — conditions to which one inevitably must constantly 
revert when it is a question of adopting a standpoint towards the 
different theories. 

Various experiments have been carried out both on living 
animals and on human corpses in order to make clear the patho- 
genesis. But here, as elsewhere in medical resarch, one must be 
cautious in applying conclusions drawn from experiments on 
animals to the conditions in human beings. In the first place it 
is difficult to attain such experimental conditions that one can 
entirely imitate the pathological processes that take place in 
man. And, besides, one cannot count upon the anatomical- 
physiological conditions being identical. A pointer in this direc- 
tion is furnished by the great difference noted in the occurrence 
of the complications in the different age-groups in man. 

As an example of an experiment, which, it is true, lies a little 
outside our subject, may be mentioned JOSEF KEIs’s attempt to 
arrive at an understanding of the mechanism of the production 
of pneumothorax in operations for suprasternal struma. He blew 
air down into the mediastinum by means of a cannula through 
the sternum or in the jugulum in corpses and found that in this 
manner there could be produced cutaneous and mediastinal 
emphysema and pneumothorax. Quite apart from the question 
whether his observation is correct, we cannot well imagine such 
a situation to arise during tracheotomy or other operations on 
the neck as that air would be forced down under positive pressure 
into the mediastinum. Air from outside could come into the 
mediastinum only by suction. 
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Table III. 


4 pat. had isolated pneumothorax. .......-.. 

3 pneumothorax with med. emphysema, including two 
eases of bilateral pn.th. 
pneumothorax+ cutaneous emphysema. .... . 
pneumothorax+ med. emphysema and cut. emphy- 
sema. 2 of these had bilateral pneumothorax. Of 
the two whe recovered one had moderate pneumo- 
thorax. The other recovered after adequate treat- 
ment. (WISSLER’s case.) . . 


Discussion of the Different Pathogenetic Possibilities. 
Cf. the survey on pp. 323—324. 


As regards Point A I a, — occurrence of pneumothora 
through direct lesion of the cupula pleurae — WIETHE has show 
that this possibility exists in case of tracheotomia inferior. Th 
dome of pleura may, on account of respiratory difficulties due to 
tracheal stenosis, rise above the jugulum, and this movemen 
is favoured by the position of the patient during the operation. 

Under these circumstances it must be presumed that th: 
lung will be drawn up together with the pleural dome and that 
there is also some risk of injury to the lung-tissue itself. But 
even if the lung should be damaged, it is not probable that there 
would thus be created a valve mechanism which might lead 
to valvular pneumothorax. This is a matter of some significance 
for the judgment of the prognosis. As already mentioned, 
all the patients with this form of pneumothorax recovered. 
None of them needed exsufflation. In cases without injury to 
the pulmonary tissue the possibility of valvular pneumothorax 
arising through this mechanism may, we must suppose, be left 
out of consideration, even though, theoretically, it can hardly 
be entirely excluded. 

MICHELS entirely agrees with WIETHE’s conception of this 
mechanism of production. Meanwhile, he makes a remark which 
upsets the foundation for his judgment of two of his own cases. 
MICHELS says: »The observation has been made on several occa- 
sions that pleura wnaccompanied by lung has protruded into the 
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tracheotomy wound.» This cannot be imagined to have occurred 
without a pneumothorax being present beforehand. NEFFSON 
and BULLOWA adduce precisely this phenomenon as basis for 
their assertion that in their case a pneumothorax existed already 
before the operation. 

From a purely theoretical standpoint it should be self-evident 
that the pleura cannot rise above its usual position without being 
accompanied by the lung, on account of the vacuum existing 
in the pleural cavity. The case will be different if air has entered 
into the cavity beforehand. 

In MICHELS’s Cases 4 and 5 there was during the operation 
observed a protrusion of the pleura into the tracheotomy wound. 
Here there may either have existed a pneumothorax beforehand, 
which is probable in Case 5, or else the pleura has been accom- 
panied by the lung, which has probably been the case with Pa- 
tient No. 4. This should then be analogous to WIETHE’s cases — 
presuming that a pneumothorax really occurred, due to the sup- 
posed lesion of the pleura during the operation. There was heard 
during the operation a whistling sound, which was taken to 
indicate that the pleura had probably been damaged. A radio- 
graph taken on the following day gave no evidence of the pre- 
sence of a pneumothorax, to judge from the description given 
of the picture. I have therefore not included this case in my 
synoptic table (Table II). 

In Case 5 there was afterwards noted a bilateral valvular 
pneumothorax, a fact which further confirms the assumption 
that here there did not exist a direct tracheotomy complication, 
as MICHELS seems to think, but that pneumothorax was present 
already prior to the operation. 

BAGER’s case can also be best explained by assuming a direct 
lesion of the pleura during the operation, or a perfcration of the 
pleural cupula (and possibly of the lung tissue) during anestheti- 
zation. This latter supposition accords with the fact that the 
patient’s respiratory difficulties increased enormously after 
administration of the local anesthetic. To judge from the sub- 
sequent course it is reasonable to suppose that a simple pneumo- 
thorax existed, and both the course of the case and the absence 

23— 46416 Acta pediatrica. Vol. XXXIII 
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of cutaneous and mediastinal emphysema speak for the theor 
of injury to the pleura during the operation, or possibly perfor: - 
tion of the pleura and lung during anesthetization. 


Point A I b. 


It is immediatly obvious that subcutaneous emphysema mu 
arise during expiration since the skin is the whole time subje: 
ted to the atmospheric pressure, which must be overcome b 
the air that is forced out into the tissues. Emphysema arisin 
in this manner is usually not particularly wide-spread and is 
more troublesome than dangerous symptom. As soon as th 
cannula is in its place the danger of further extension is ove: 
a point on which agreement seems to prevail among the diffe: 
ent authors. 


Point A I e. 


This mechanism for the production of mediastinal emphy 
sema is emphasized by several authors (GUTERBOCK, LEINER 
BoyYsEN). In this connection GUTERBOCK quotes the descriptio: 
of an operation given by HOFFMANN, which in my opinion is 
illustrative of what takes place in this situation. In his descrip 


tion of an operation performed on account of the presence of a 
foreign body in the trachea HOFFMANN says: 


»The thyroid gland was held up by means of an eyelid-hook afte: 
the veins on its lower border had been ligated. During some violent 
respiratory movements which occurred every time it was attempted 
to introduce an artery-forceps there came a peculiar sound, such as | 
had once before noted during a tracheotomy. I thought at first that the 
trachea had been injured by the point of the scalpel — an assumption 
which, however, was unfounded, as I had in the deeper layers of tissue 
used only the shaft of the scalpel and an anatomical pincette. On fur- 
ther investigation I finally found the cause of the phenomenon. On 
deep inspiration the loose tissues in the upper aperture of the thorax 
are drawn back a little from the sternum and, as the edges of the wound 
were all the time held apart by blunt hooks, there was formed a cavity, 
to which the air gained admission through the wound. When an expira- 
tion now followed, all the soft parts in the anterior region of the neck 
rapidly become displaced, the supply of air to the cavity thus formed 
is restricted or cut off and some of the air in the cavity is forced out 
into the tissues, while some escapes in bubbles with a whistling sound 
through the blood which in the meantime has collected at the bottom 
of the wound.» 
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GUTERBOCK, who had several times had the same experience 
as HOFFMANN, believes that in each case it is a question of a 
thymus that projects high up. He says: »During the violent 
respiratory movements the deeper parts of the wound are dis- 
placed and the air can gain access between the thymus and the 
thyroid gland. By holding a small sponge against the wound the 
absorption of air is at once reduced.» This is an experience which 
we, too, have repeatedly had. 

BOYSEN’s conception of this mechanism, namely, that air is 
sucked into the mediastinum during inspiration and by means 
of a valve-mechanism is retained during expiration, so that the 
pressure gradually increases and finally becomes positive, is 
theoretically unthinkable, if it is meant that the pressure is 
positive in both respiratory phases. During inspiration the 
pressure cannot under any circumstances become greater then 
that of the external air, with which the mediastinum is in com- 
munication in each inspiration. 

Moreover, the condition must be deemed to be more suitable 
for a valve-mechanism working in the opposite direction, at any 
rate when the edges of the tracheotomy wound are no longer 
held apart by hooks. The most reasonable supposition is that 
an essential part of the air bubbles out again during expiration 
(cf. HOFFMANN). 

Since we know that air in the mediastinum is normally found 
to escape through the subcutaneous tissue of the throat as by 
a natural safety-valve, even where tracheotomy has not been 
performed, there seems to me to be little reason for supposing 
that mediastinal emphysema arising in this manner will become 
so extensive as to represent any serious complication. 

It is stated that mediastinal emphysema arising in this way 
may possibly lead to pneumothorax, but no cases supporting 
this view have been reported. The previously mentioned cadaver- 
experiment made by JOSEF KEIS is not convincing. At all events, 
it seems reasonable to suppose that there must be less resistance 
to the escape of an emphysema to the connective tissue of the 
throat, at any rate in case of tracheotomized patients. GUTER- 
BOCK also regards this complication as not being very dangerous. 
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Point A II a and b. 


When the cannula after the operation either glides out or is 
choked up, for example, by fragments of membrane, and at t! 
same time there is room for air to pass along the outside of th 
cannula, air may be forced out from the trachea during expir:- 
tion. If the wound is sutured, the air cannot escape outwards, 
but is forced in under the soft tissues. So far as I can unde: 
stand, this must be the chief reason why we should refrain froim 
suturing the tracheotomy wound below the cannula, but shoul: 
merely employ tamponage, as is strongly emphasized by JAck 
SON, among others. When other authors (BOYSEN) believe thai 
we should refrain from suturing and adopt tamponing instead 
in order to prevent the occurrence of mediastinal emphysem, 
owing to absorption of air through the tracheotomy wound into 
the mediastinum, it is difficult to understand why this could 
not be attained equally well by suture as by tamponage. When 
also JACKSON speaks of mediastinal emphysema in this conne 
tion, I understand him to mean that the danger that mediastinal 
emphysema may arise indirectly through transmission of a sub 
cutaneous emphysema is eliminated by omitting the suturing. 

CHEV. JACKSON and CHEV. J. JACKSON says: »Subcutaneous 
emphysema may arise, and this is of no consequence unless the 
error of stitching up the wound has been committed. If so, all 
the stitches should be removed, ctherwise mediastinal emphy 
sema may develop from working of the air along the tissue layers 
under the deep fascia, aided by the normal negative pressure at 
each inspiration. It may even reach the pleural cavity, causing 
pneumothorax.» 

A transmission of the cutaneous emphysema to the medias- 
tinum could take place only during inspiration, as also JAcK- 
SON remarks, since it must be assumed that the increased pres- 
sure in the thorax on expiration would prevent any entrance of 
air into the mediastinum in this phase of respiration. It must 
be presumed that a subcutaneous emphysema arising and in- 
creasing during expiration could continue to spread in all direc- 
tions in the subcutis independently of the respiratory phase so 
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long as the air is under a pressure of more than 1 atm. Under 
these circumstances it is reasonable to suppose that the diffu- 
sion in the subcutis, which can proceed continuously, would meet 
with less resistance than an extension also to the mediastinum, 
which would be counteracted by the increased pressure in the 
mediastinum during each expiration. It is also difficult to be- 
lieve that the negative pressure in the mediastinum which JACcK- 
SON mentions could afford any help in the transmission of air 
through the minute interstices of the tissue, which would offer 
considerable resistance to any suctional action. 

It is likewise improbable that a pneumothorax might be 
brought about through a further development of this mecha- 
nism. And neither JACKSON nor other authors who maintain 
this view as to one of the possible mechanism for production of 
mediastinal emphysema and pneumothorax refer to any cases 
in support of their assumption. 


Point Ba. 


On this point there has evidently prevailed full agreement 
as to the mechanism since ViRCHOW’s days. It is the same me- 
chanism as that which operates in the production of cutaneous 
and mediastinal emphysema in case of stenotic processes in the 
air passages where tracheotomy has not been performed, for 
instance, in case of diphtherice stenosis or foreign bodies in the 
trachea, and further in whooping cough, asthma, influenza ete. 


Point B b. 


Parallel with the production of mediastinal emphysema 
through the above-mentioned mechanism we may get pneumo- 
thorax through rupture of a subpleural emphysematous bleb. 
KIRSCHNER states that a pressure of 200 to 300 mm. of water 
is required to cause a subpleural vesicle to burst — a pressure 
which may easily arise under these circumstances (cf. STARLING, 
FENICHEL). A pneumothorax produced in this manner may be 
a valvular and, possibly, a tension pneumothorax. 
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Point Be. 


Pneumothorax due to rupture of mediastinal emphysematous 
vesicles into the pleural cavity at the hilus. This view is based 
partly on experiments on animals (MACKLIN, cited by MICHELS) 
Many authors find this mechanism very probable, a view with 
which I cannot agree. That it can also give occasion to tension 
pneumothorax, as some believe, I find, however, quite impro- 
bable. In that event, the air would have to take the following 
course: From bronchi via alveoles through the lung tissue, as 
interstitial emphysema, to the connective tissue of the mediasti- 
num and therefrom to the pleural cavity. The pressure in the 
mediastinum would have to stand all the time on a level with 
or higher than the pressure in the pleural cavity in order to 
enable the air to be forced from the mediastinum into the pleural 
avity and produce overpressure there. The air in the mediasti- 
num will much more easily be able to escape via the cervical 
connective tissue, where the resistance to be overcome is the 
resistance of the tissues only. 


As regards the mechanism in our cases, it is probable that 
the cutaneous emphysema, at any rate in the last two cases, has 
primarily been a direct tracheotomy complication, arising in 
Case 2 through the cannula having fallen out and in Case 3 
through the air having been forced out into the tissues through 
the aperture in the trachea before the cannula was in its place. 
In all cases the respiratory difficulties increased, after an interval 
in which the condition had been satisfactory. During these 
renewed exertions there developed a mediastinal emphysema and 
further cutaneous emphysema, as the cutaneous emphysema also 
in Cases 2 and 3 increased considerably even after the cannula 
had come into its place in the trachea. In all three cases the 
pneumothorax is presumed to have been occasioned by rupture 
of an emphysematous bulla on the surface of the lung. For in 
each of the 3 cases there was found tension-pneumothorax. 

One may ask oneself what is the reason for the more frequent 
occurrence of this complication in tracheotomized patients than 
in those with corresponding diseases where tracheotomy has not 
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been performed. One explanation may be that the great majority 
of patients with a serious stenosis of the air passages are operated 
so early that the complication has not time to develop beforehand. 

Another, and possibly essential, consideration is the following: 
A diphtheria patient with considerable stenosis — usually the 
vatients are very young children — will relatively soon become 
so greatly affected and weakened through anoxemia that the 
respiratory efforts will by degrees become fainter. The retrac- 
ions may under these circumstances be only little pronounced 
and the whole picture of a patient with laryngeal stenosis may 
become indistinct, so that the diagnosis may even be rendered 
difficult. (A fact which is emphasized by HABs a. 0.) After the 
tracheotomy the child quickly rallies, comes to rest and gets a 
refreshing sleep. When, owing to choking up of the cannula or 
because it has fallen out, symptoms of stenosis suddenly arise 
again, the child can with renewed vigour take up the struggle 
to overcome the obstruction. It must be assumed that already 
beforehand pulmonary emphysema and interstitial emphysema 
have existed. And owing to the great and sudden changes of 
pressure which the violent renewed efforts entail the emphysema 
rapidly continues to develop, possibly with resultant pneumo- 
thorax. 


Summary. 


After a brief account of the disorders in which pneumothorax 
and mediastinal and cutaneous emphysema may occur the 
author gives a survey of the theoretically possible mechanisms 
which may operate in the production of these conditions after 
tracheotomy. He divides the complications into two groups: 
Direct tracheotomy complications, due to the operation itself, and 
indirect tracheotomy complications, the ultimate cause of which 
must be sought for in the existing primary disease, but in which 
the tracheotomy must be assumed to play a contributory réle. 

Three cases observed by the author himself are described, in 
each of which a patient with diphtheria got tension-pneumo- 
thorax, mediastinal emphysema and cutaneous emphysema in 
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the course of the first hours following the operation, after an 
interval of relatively good condition. 

While the diagnosis in the first case was established only on 
post-mortem examination, in the two last cases the condition 

yas diagnosed intra vitam by direct measurement of the pressure 
in the pleural cavity, as radiographic examination could not be 
varried out. The two last patients were treated by exsufflation, 
and one of them recovered. The other had diffused diphtheric 
changes right down in the finer branches of the bronchi. 

The author discusses the frequency of the complications 
and, in common with other authors, he is inclined to think that 
the condition is of more frequent occurrence than would seem 
to be suggested by the reports to be found in the literature. 

As regards the age distribution it is pointed out that the 
complications seem in marked degree to belong to the years of 
childhood, seeing that there have not been reported any cases 
of mediastinal emphysema and pneumothorax after tracheotomy 
in patients over 8 years old. Of 36 patients 27 were under the 
age of 4 years. 

The prognosis in cases of pneumothorax seems to depend 
upon the mechanism of production, since all patients with 
pneumothorax due to direct injury to the pleura during the 
operation are seen to have recovered, whereas the prognosis in 
pneumothorax occurring as a so-called indirect tracheotomy 
complication is very unfavourable, at any rate in the absence 
of treatment. 

In conclusion the different pathogenetic possibilities are dis- 
cussed. 

The author believes that the direct tracheotomy complica- 
tions may generally speaking, be regarded as less dangerous. 
The only possibility for the occurrence of pneumothorax in this 
group is deemed to lie in a direct injury to the pleura during the 
operation. 

In the indirect tracheotomy complications the cutaneous 
emphysema is merely to be regarded as an incidental phenome- 
non in an’ existing mediastinal and interstitial emphysema. 
Here the conditions are favourable for the development of pneu- 
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mothorax, a valvular and, perhaps, tension-pneumothorax, 
which may rapidly lead to death. 

Repeated exsufflations is presumed to be the only method 
of treatment which is practically feasible in case of these unruly 
little patients, where continuous drainage presents great diffi- 
culties. 

In the cases here described there seems to have existed a 
combination of both mechanisms: cutaneous emphysema occa- 
sioned by the forcing out of air from the tracheotomy-opening 
when the cannula had fallen out or become choked up, and 
afterwards mediastinal emphysema arising through further 
transmission of an interstitial emphysema, and pneumothorax 
due to rupture of subpleural emphysematous vesicles. 

In conclusion the author seeks to give an explanation of the 
apparently more frequent occurrence of pneumothorax and 
mediastinal emphysema in tracheotomized than in non-tracheo- 
tomized patients with diphtheric or other stenotic processes in 
the trachea and larynx. 
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{HE CAROLINE INSTITUTE’S PEDIATRIC CLINIC AT NORRTULL’S HOs- 
PITAL, STOCKHOLM. HEAD: PROFESSOR A. WALLGREN. 


A Study of the Onset and Prognosis of Nephritis 
in Children. 


By 


AKE FRISK and G. KLACKENBERG, Stockholm. 


The present investigation was undertaken in the belief that 
follow ups carried out a sufficient number of years after the 
illness was first diagnosed, would throw light on the prognosis 
in the various types of onset of the disease. An American 
(ALDRICH) has put forward the view that the disease which de- 
velops into chronic nephritis may be diagnosed by its prodromal 
features. Apart from this, it has long been thought that the 
chronic state was always preceded by an initial acute state, even 
if, in many cases, this was for various reasons disregarded. Why 
the acute stage should later develop into chronic nephritis is not 
definitely known. It has been pointed out with justification 
that certain factors, principally neglect and insufficient care, 
tend to make the illness become chronic, but in many cases in 
spite of the strictest hygienic and dietetic bed rest, the illness 
develops relentlessly over a period of many years, terminating 
in the hopeless condition of uremia. 

Pediatricians, who are familiar with the onset and early 
symptoms, see the tragic development less often than specialists 
in adult wards. It follows after years of apparent health, normal 
development and well-being. If the urine is tested at periodic 
medical examinations, there may sometimes be traces of albumin 
and at other times normal urine. In many cases sedimentation 
tests have also failed to diagnose the real and serious nature of 
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the illness. AppIs’ method of quantitative sediment counts is, 


however, of further assistance in diagnosis. 

In most cases of acute nephritis the onset is sudden and 
striking. Some days or weeks after or during some infectious 
disease, the urine turns dark, reddish black or red. Even les: 
observant parents do not as a rule fail to notice that the urin 
has changed in colour. After a shorter or longer period, in excep 
tional cases up to one or two years, the symptoms of acute 
nephritis disappear. Chronic nephritis — as defined by ALD- 
RICH — is, on the other hand, discovered more by chance. Du- 
ring a school or other rutine medical examination, or an examina- 
tion on account of lack of appetite, headaches and lassitude, 
or swellings round the eyes, the urine is found to contain albu- 
min. The patient’s family have no knowledge of any previous 
infection or acute hemorrhagic state. The disease has developed 
insidiously and the exact time of onset cannot be fixed. The 
further development is, or can be, as stealthy and unnoticeable 
as the beginning. But sooner or later the disease reaches its 
final stage with uraemic symptoms. Every doctor can, however, 
probably testify that there exist certain cases which become 
chronic and result in death from uremia many years after the 
disease has passed through an acute hemorrhagic phase. The 
years between may have been comparatively free from symptoms. 

ADDIS, who supports the view that nephritis always starts 
with an acute stage, divides it into four phases: acute, latent, 
active and terminal. The latent stage is often unnoticed at rou- 
tine examinations of the urine, as the symptoms are negligible. 
The quantitative sediment count is, however, always patholo- 
gical in this stage. During the active stage, the urine always 
contains albumin, often in large quantities, and in addition red 
blood corpuscules and casts. Because of the possible occurrence 
of edema, increased blood pressure, and lowered plasma-albumin, 
this stage can, in certain cases, be easily confused with nephro- 
sis, but differs from it in the existence of red blood corpuscules 
in the urine. The terminal phase is the uraemic stage. It is not 
necessary for the disease to pass through all the stages, it may 
go from the acute to the active or terminal. 
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Most acute cases pass over and the child is again healthy. 
It is possible that some latent cases also clear up, but this occurs 
more seldom. When the disease is in this insidious phase, or 
just beginning the active state, it might easily appear —as ALD- 
RICH found it — to be »primary chronic». It often happens, 
however, that a subject with chronic nephritis has acute hemorr- 
hagiec exacerbations in connection with infections. If the chronic 
nephritis had previously developed unnoticed, it appears at such 
an exacerbation to be the onset of an acute attack, and the sub- 
sequent development is judged in accordance with ADDIs’ theory. 
These contradictory opinions are both well-founded. It would 
obviously be of great value to be able, as ALDRICH believes, to 
determine the prognosis in the early stages of the illness. Since, 
as far as we know, no investigations have been made in Sweden 
to throw light on this problem, we decided to make one. 

This was our original purpose. The investigation has, how- 
ever, gradually expanded to include ati examination of the 
prognosis itself, where we used ADDIS’ quantitative sediment 
count to insure that no cases of latent nephritis passed as healthy. 
The follow ups took place a long time, at least ten years, after 
the onset of the disease. This was done in order to be more cer- 
tain which cases had really become chronic. No case of recovery 
from nephritis after so many years is known. Those who still 
had pathological urine suffered from chronic nephritis. In this 
way the problem was simpler and more lucid. Curable nephritis 
can still persist one or two years after the acute hemorrhagic 
state. ARCHIBALD found among 33 followed up cases, only two 
which cleared up after the ADDIS count had been pathological 
for 18 months. Similar results have been published by others 
(DE LEEUW, SNOKE, CASs). 

Finally, we have examined the value of other symptoms, and 
studied our group of nephritic children from various points of 
view. 
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A. FRISK AND G. KLACKENBERG 


Survey of the Literature on the Subject. 


Prognosis investigations of acute nephritis have been carried 
out a number of times, both of scarlatina nephritis (in Swede 
by SALLSTROM, PETREN) and of other types of post-infectiou: 
nephrites. The results have differed widely in some aspects 
These great differences are undoubtedly principally due to the 
varying definitions of normal and healthy. In addition they ar 
due to the length of the period of observation, and the varying 
views on what may be regarded as chronic. The investigations 
may be divided into three or four groups, namely 1) those con- 
fined to physical examination + blood pressure + routine urine 
analysis, 2) those which included one or more renal function 
tests, 3) those which also included ADDIS counts; 4) those in 
which repeated ADDIS tests were made over a long period might 
be included in a fourth group. 

Unfortunately the results of the examinations cannot really 
be compared. They have not been reported in the same way, 
and must therefore be judged as approximate. In certain cases 
the proportion of follow ups in relation to the original number 
of patients has been as low as 50 to 60%, which reduces the 
possibility of drawing prognostic conclusions. 

The results of the investigations are given in the preceding 
tables. 


Definitions. 


Before we describe the group of nephritic children upon which 
the investigation is based, it is necessary in order to avoid mis- 
understandings, to give the criteria we have used in defining 
acute and chronic nephritis, nephrosis, ete. The various writers 
on the subject do not agree as to the basis of classification, but 
we have principally followed British and American practice. 
We made the following conditions necessary for a diagnosis of 
nephritis: — albumin and pathologic sediment with red blood 
corpuscules and casts. Blood pressure, edema and non-protein 
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nitrogen have naturally been noted and, in the cases in which 
they occur, have supported but not determined the diagnosis. 
Positive Heller reaction only, or pathological Addis sediment 
only, has sufficed in certain cases at follow ups. 

The principal difference between the cases which have been 
called acute and those which have been called chronic has been 
the curability. Even if it had taken one or two years before 
the urine was normal, the case has been considered as acute. 
Those which even after ten years — the shortest length of time 
since the first onset — still had pathologic urine were obviously 
considered to be chronic. The latter is thus an uncurable, pro- 
gressive form. We return later to further clarifications. 

By nephrosis we mean a comparatively rare disease charac- 
terized by general edema, a tendency towards a chronic state, 
a wavelike weight curve and pronounced albuminuria and cy- 
linduria, but not hematuria, hypertension and non-protein 
nitrogen, but with cholesterol elevation and hypoproteinemia. 
Pathologic-anatomically it corresponds to tubular degeneration 
without the glomeruluschanges of acute and chronic nephri- 
tis. But one occasionally sees cases where, during the develop- 
ment of lipoid nephrosis, the patient is attacked by an infection 
which causes the appearence of red blood corpuscules in the 
urine and a rise in blood pressure. The nephrosis has combined 
with glomerular nephritis, and the result may be contracted 
kidney and true uremia. In other cases preceded by ascites 
frequently fatal peritonitis sets in (commonly pneumococci). 


Material. 


The material is principally made up of all cases of acute or 
chronic nephritis treated at the Gothenburg Children’s Hospital 
during the years 1924—1933. The cases excluded were all those 
where there was grounds for suspecting that they resulted from 
scarlet fever, and a few patients who were not at the time nor- 
mally resident in Gothenburg and whom it would, therefore, 
have been disproportionately difficult to follow up. Since the 
reason for the omission of the latter cases has no bearing on the 
investigation, they cannot form a source of error. 
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The cases of scarlet fever nephritis were omitted since ex- 
tensive follow-up investigations have recently been made of 
such cases, and we wished to have as pure a material as possible. 
It may seem odd to omit such an important group of post infec- 
tious cases, but, on the other hand, the cases of scarlet fever 
nephritis treated at the Children’s Hospital are chiefly a selec- 
tion of prolonged nephritis, namely cases which have not re- 
covered during the stay at the Hospital for Infectious Diseases. 
To some extent all hospital cases are a selection of those more 
resistant to treatment, but this source of error may be neglected 
here. We have, probably, been unable to avoid including a 
number of cases of nephritis which are, nevertheless, post-scar- 
latinal, namely those resulting from undiagnosed scarlet fever 
where the rash was insignificant or non-existent. This appears 
possible if one compares the frequency of nephritis patients at 
the Children’s Hospital (excluding those definitely post-scar- 
latinal), with the cases of scarlatina at the Hospital for Infec- 
tious Diseases — the latter figures ought to give a good estimate 
of the extent of the epidemic. The comparison is naturally only 
a very rough one, as many other factors, which may vary in- 
dependently of scarlet fever, influence the number of nephritis 
vases. The curves resemble one another only in places, and in 
any case the resemblance is sufficiently small that it can justi- 
fiably be assumed that post-scarlatinal cases are not to any 
extent included in the material. Conditions predisposing scarlet 
fever may also be so for other infections of the throat, and these, 
as we shall show later, form the dominant infection factor for 
nephritis. 

The period 1924—1933 was considered to be suitable for two 
reasons. Firstly, because a sufficiently long time had passed 
since the cases left hospital, and secondly because the same doc- 
tor (WALLGREN) had had the opportunity to judge and diagnose 
all of them. 

Cases of nephrosis have as far as possible been excluded from 
the material. During the early part of the period, the cases were 
not classified in accordance with our present practice. As a 
result a few cases of so-called sub-acute nephritis were classi- 
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fied as nephrosis and vice versa. The total number of cases in 
the final material was 239. Of these 229 were examined, or had 
died, or gave the desired information as to their state of health 
by letter (see the table). 175 responded, after one or more re- 
quests, and presented themselves personally for examination. 
Apart from renewed anamnesis and general medical examina- 
tion, routine urine analysis and blood pressure, this included 
quantitative ADDIS sediment counts. 

Those, who as the result of removal to another district or 
for other reasons could not come for examination, were written 
to (sometimes repeatedly), and answered questions regarding 
their present state of health, their most recent and earlier medical 
examinations, hospital treatment, the results of urine examina- 
tions, and on their inclination for throat infections. The hospi- 
tals and doctors in question have kindly given us the necessary 
information from their journals. In some cases we have also 
had the usual urine tests made. 

The value of these contacts by letter is naturally smaller, 
and the results less certain in cases of latent chronic nephritis. 
But one may assume that at some time or other during its ten 
or often twenty years duration, the disease, even in the latent 
stage, would have been apparent. The chances that some cases 
of latent nephritis are concealed among those judged to be healthy 
are, therefore, very small. 

Of the ten whom we have not been able to contact at all, 2 
have emigrated to America and 8 have omitted to present them- 
selves for examination or to answer the questionaires which 
were later sent to them. This, naturally, constitutes a weak- 
ness in the investigation; we know from the public register, how- 
ever, that 9 of them are still alive. 


In tabular form the material is as follows: 


Examined in person 175 =| 
by letter 34 =| 
Died of kidney disease 14 
Died of other diseases 6 
No contact 10 (9 still alive) 


96 % of those definitely alive 
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In order to obtain a more comprehensive group of chronic 
nephritis, we have included as a special group those cases from 
1934—1942, where the diagnosis was confirmed by post mortems 
or where at least 2 years had passed since the illness began. 
They comprise only 5 cases. 


Method. 


In the sediment tests we used ADDIS’ method with a few 
minor changes, chiefly necessitated by the fact that we were 
examining out-patients. We were thus less restrictive than 
ADDIS prescribes as regards fluid intake. LYTTLE stresses the 
difficulty in his work of limiting the fluid intake of children 
before and during tests, as this would necessitate constant super- 
vision. The same difficulty always arises when examining out- 
patients. All our patients had, however, received explicit in- 
structions in this respect. The fact that there was no control as 
to whether these were followed, might seem to imply a certain 
weakness in the investigation. This is, however, not a real weak- 
ness as the intention of restricting fluid intake is to obtain rea- 
sonable concentrated urine. ADDIS thus demands that the urine 
examined should have a specific weight of over 1 020, and that 
the reaction should be acid, since the white blood corpuscules 
and hyaline casts are very sensitive to and easily destroyed by 
alkaline solutions. We have, therefore, carefully tested the 
reaction and specific weight of the urine and thus obtained a 
sufficient guarantee that the various constituents of the urine 
sediment remained intact during the tests. 

One source of error in this method when used for out-patients 
is that urine passed by women patients may now and then con- 
tain blood from the vagina. In order to eliminate this as far as 
possible, the examinations took place halfway between two 
menstruations. If the result was pathological, a further examina- 
tion was made after some time. At this examination a catheter 
was sometimes used. 

The necessary attention was paid to the occurrence of drops 
of fat, air bubbles and yeast fungi at the count in the counting 
chamber. Especially the last named may in certain cases closely 
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resemble red blood corpuscules. This does not, however, offer 
any great difficulty in differential diagnosis. 

The values considered to be normal by different investigators 
differ widely. ADDIS himself stresses that the method is only 
approximate, but points out at the same time that exact values 
are not necessary. The main thing is to be able to differentiate 
the clearly pathological values. ADDIS puts the upper limit for 
red blood corpuscules in a 24-hour urine output at 425 000, 
while GOLDRING puts it generously a 11/, million. The corres- 
ponding figures for casts are 4 270 and 9 200 respectively. We 
ourselves have called pathological values over 800 000 for red 
blood corpuscules, while the corresponding limit for casts was 
fixed at 20000. 


Results. The Significance of the Onset of the Disease 
for Prognosis. 


The chief purpose of the investigation was to throw light on 
the significance of the onset for the prognosis, in what way the 
type of the first noticeable symptoms can indicate the subsequent 
progress of nephritis. To this end, we have divided the material 
into various groups. Firstly, a group of chronic nephritis where 
post mortem has shown typical renal changes, and secondly a 
smaller group where, although there was no post mortem, the 
illness had had a typical terminal course with uremia and hyper- 
tension. Further, a number of cases (group 3) which are still 
alive, but still have urine changes at least ten years after the 
illness was first diagnosed, and must, therefore, be classified as 
chronic. The final large group comprises the acute cases. 

Of the 8 cases in Group 1, 5 had gradual onsets, and 2 at the 
time the illness was first noticed, certainly had »influenza» and 
diftheria-otitis respectively, but no hemorrhagic onset and no 
typical sediment. The 8th case — a 13-year old girl — had had 
pyelonephritis with urine changes since one year of age. 


The following case serves as a typical example of the gradual onset: 
S. J. 15 years old. Erythema Nodosum 1931. Urine then normal. Af- 
terwards healthy, apart from periodic stomach trouble for several 
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years, gastritis according to the doctor. On entering hospital after 
ten days of weakness, headaches and lassitude — no temperature, 


no pains anywhere. After 4—5 days pain in the small of the back on 
both sides. Not infected. Urine: Heller + 3%. Sed.: 15—20 red, hya- 
line and granular casts. Non-P. N. 59 mg%. B.P.140mm Hg. Trea- 
ted at hospital with bed rest and diet for 4 months. Progressive deterio- 
ration: B. P. 160, water test worse, non-P. N. unchanged. Afterwards 
at home for 7 months. Thereafter taken in with uremia (B. P.: 190. 
Non-P. N.: 222 mg%) and died. Post mortem: Kidneys small with 
strongly adherent capsule. Surface noticeably pale and granular. Dis- 
appearance of the glomeruli and tubules. Parenchyma strongly fibrous. 
— Her illness was thus right from the start in a stage of early contrac- 
ted kidney, and advanced rapidly and relentlessly to the end. 

The two case histories where there was some doubt as to the 
importance of the previous infectious disease might will be de- 
scribed in detail. In all the other cases we have never had the 
slightest doubt as to which group they belong. 


S.G. 6 years old. Treated for influenza-traces of pneumonia at 
the Hospital for Infectious Diseases April 1931. On arrival there Hel- 
ler +. Sed.: 0 red copuscles, single granular and hyaline casts. Re- 
turned home beginning of May, but entered the Children’s Hospital 
middle of same month with 9% albumin, single red corp., many gra- 
nular casts. P. B.: 135 mm Hg. Water test normal. Treated at hospital 
4 months, continuous pathologic urine. Out-patient 5 years, each time 
albumin and pathologic sediment. Returned later with uremia. Post 
mortem: Kidneys granular and twice the size of a Brazil nut, with irre- 
gular markings and extremely narrow cortex. 

E.S. 15 years old. At the Hospital for Infectious Diseases 1929 with 
comparatively mild diphtheria + otitis. Even first urine test there was 
Heller +. Sed.: white cells + bacteria. Albumin during entire month’s 
stay. Just before X-mas 1930, pale, tired, oedematous in face. Lay in 
bed for 2 months with albumin and increased blood pressure. Then in 
connection with a sore throat had hemorrhagic urine and entered Child- 
ren’s Hospital where she died of uremia after one month. Post mor- 
tem: very small kidneys with parenchym scarcely a centimeter thick 
and without regular marking. As may be seen, at the time the disease 
was discovered, the urine had neither the typical constituents of nephro- 
sis nor acute nephritis, which makes it reasonable to assume that the 
patient suffered from »primary chronic» nephritis and during the pro- 
gress of the disease contracted diphteria and otitis. 


In the group with no post mortem but typical terminal 
course, are three cases with comparatively unnoticeable onset 
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without symptoms. The first onset of the fourth case was un- 
known. 

Then, of the 12 fatal cases of chronic nephritis, which we term 
»Primary chronic», all but one (whose onset was unknown), 
lacked the hemorrhagic stage of acute nephritis. Another com- 
mon characteristic was that most cases were of relatively short 
duration. We shall later give many examples showing that it 
is possible for cases of chronic nephritis to be in good health for 
10—20 years. If we exclude the case of chronic pyelonephritis 
who lived for 13 years after diagnosis, and where the etiology is 
known and of a quite different type from that of the others, the 
lifetime of the cases in this group was on the average 1.6 years, 
of which the longest was 5 years, which shows that in most cases 
the disease was rapidly fatal. The clinical symptoms indicated 
true uremia, mostly combined with hypertension, in some cases 
hemorrhagic encephalitis and enteritis. A 15 year old boy, who 
did not die in the hospital but some months after discharge, had 
a hypertension of 250 and retinitis albuminurica but no increase 
in non-P. N. during his stay in hospital. The result of examina- 
tion of the eyes was recorded in six cases, of which 3 had retinitis, 
one papilledema with early secondary atrophy of the optic nerve, 
and two normal eye grounds up to the end, but at the same time 
high blood pressure and increased non-protein nitrogen. Reti- 
nitis is a symptom which very often accompanies chronic nephri- 
tis in adults. ALDRICH considers that differences between the 
conditions in children and adults are due to changes in growth 
during puberty. It is therefore worth pointing out that one of 
the girls with papillar changes and secondary atrophy of the 
optic nerve had not yet reached puberty. The remaining three 
were 13, 14, and 15 respectively. Albumin secretion varied con- 
siderably from a trace of albumin up to Esbach 15 %o. 

Passing over to group 3 (12 cases), we find the conditions 
quite different. Of the cases of chronic nephritis still alive, who 
had had the disease for at least ten years, 10 (of which 1 had 
luetic nephritis) started acutely and only 2 gradually. Most of 
them are in good health, some (8 cases) even after 15—20 years’ 
illness. All have albumin in the urine and, with two exceptions 
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(in one case only 394000 red and 20000 hyaline casts in 12 
hours, and in the other unknown), pathological ADDIS sediment. 
High blood pressure in 6 cases, in none of them over 180. 

If we add to these the border-line cases (10) where the diag- 
nosis of nephritis at the follow up was more doubtful, and all! 
of which (except one) had a sudden onset, the impression that 
there are indeed different types of chronic nephritis is streng- 
thened. On the one Land the case which starts without symptoms 
and then leads fairly rapidly to death, and on the other the 
secondary effects of uncured acute nephritis. This view is furthe: 
strengthened if, from the entire nephritis material examined 
(224 cases), one collects together all those which were discovered 
through general symptoms or entirely by accident, and follows 
their progress. Out of 16 such cases only 2 have recovered, the 
other 14 have died or become chronic. If we assume that the 
etiology and the prognosis are of a different character in the two 
groups of the disease, the two cured cases can be explained by 
the assumption that the acute onset was unnoticed or treated 
by the parents. 


Prognosis. 


From the results of our investigation we are fully justified 
in stating that the prognosis for the acute, hemorrhagic form of 
nephritis is good. Out of a total of 230 cases where the disease 
started as acute, hemorrhagic nephritis, only five died during 
the acute stage. All five had symptoms of general infection in 
addition to renal damage (otitis + empyema, peritonitis 
empyema, septicopyemia + empyema, septicemia + meningitis 
purulenta, and myocarditis + bronchopneumonia) so that one 
must assume that the chief cause of death was not nephritis but 
general infection. In these cases nephritis was but one of the 
symptoms. The non-protein nitrogen was increased, maximum 
112 mg%, in the four cases in which it was examined. In one 
case it is possible to assume that the renal disease was the factor 
actually causing death. This one cas¢, therefore, indicates the 
real immediate risk of death from hemorrhagic nephritis, i.e. 
0.4 %. 
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We have not been able to contact 10 of the 230 cases of acute 
nephritis either because they have left Sweden (2 cases) or have 
not answered letters or presented themselves for examination 
(8 cases). 6 of the remaining 220 have died of other diseases 
(pulmonary tuberculosis, rheumatic endocarditis with chronic 
valvular disease, disease of the intestines, etc.). Post mortems 
have been made in four cases, in the remaining two we have 
got the diagnosis from the Death Register. 

12 of 214 (= 5.6 %) still have renal changes at least 10 years 
afterwards, which indicates permanent renal damage. To these 
must be added 10 cases, which we have termed borderline, as 
we have not been able to determine with certainty whether or 
not chronic nephritis exists. 8 of them lack albumin but have 
pathologic sediment, and two with albumin have normal ADDIS 
counts. A few have slightly raised blood pressure, all are subjec- 
tively healthy, carry out their work without trouble, and two or 
three are sportsmen. Repeated urine tests with quantitative 
sediment counts would be necessary for accurate classification. 
If we include these in the chronic nephritis group we arrive at 
10.3 %, a figure which is with absolute certainty the upper limit. 


Factors Influencing the Prognosis with Acute Onset. 


In 17 cases there was kidney disease in the family. This is 
for various reasons a minimum figure, but it is of interest to 
see whether there is any real connection between the nature of 
the disease in the family and in our patients. 8 were pairs of 
brothers or sisters, who were attacked by the same infection at 
approximately the same time and developed nephritis. The 9th 
is also one of a pair, but the brother was treated elsewhere. All 
recovered except one who died of his very acute infection. Of 
the 8 where one of the parents suffered from kidney disease, four 
became chronic after a hemorrhagic onset. The figures are low, 
and one is not justified in drawing any conclusions. 

Hemorrhagic nephritis can now and then have a very violent 
onset: cramps, blindness, anuria combined with increased non- 
protein nitrogen. This acute uremia does not appear to influence 
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the prognosis. Of the 7 who had acute uremia, all lived, 6 have 
recovered and one classified as a border-line case. The non-pro- 
tein nitrogen varied from a medium increase to over 300 mg%. 
In one case decapsulation was performed. Acute convulsive 
uremia must, of course, be strictly differentiated from true 
uremia. It might be worth pointing out that the 9 year old boy, 
who during acute uremia had as high non-protein nitrogen as 
361 mg%, was not troubled by headaches or vomiting during 
the 9 days that the non-protein-nitrogen was above 200 mg%. 
He had, however, suffered from them at the onset. It is probably 
not the nitrogen retention as such which gives rise to these 
symptoms. 

Tonsillectomy does not appear in this material to have been 
of any use as a prophylactic against becoming chronic. This 
may, however, be due to the fact that it is principally in cases 
of prolonged nephritis that tonsillectomy is performed. The 
percentage of uncured nephritis among those whose tonsils has 
been removed, usually within 3 months, is about the same as 
among those who had not been treated in this way. The number 
of cases where tonsillectomy had been performed was 45. 

Of the cases of acute nephritis who had recovered by the fol- 
low up, in which it was possible to determine with certainty the 
time at which they had become free from albumin and where 
we had a measure of the amount of albumin at the onset (a total 
of about 150 cases), 53.5 % were free within 1 month, a further 
25 % within 2 months, and the remaining 21.5 % after more than 
2 months. In other words, slightly more than every 5th case 
of acute nephritis needed treatment for more than 2 months be- 
fore being definitely free from albumin. This is, however, not 
the same as saying that they had recovered by that time, since 
erythrocyturia usually remained considerably longer as signs of 
renal damage. 

A better measure is, of course, the length of treatment, on 
the assumption that the urine was free at the time of discharge. 
In studying this, we had to exclude those who had not recovered 
before discharge, or before the last tests in the out-patients’ 
department. The figures we arrived at thus express the certain 
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recoveries, but are for obvious reasons minimum figures, since 
a number of those discharged before 2 months (in certain cases 
after a few weeks) were well nursed at home and lost contact 
with the hospital. 69% of the now recovered cases of acute 
nephritis had certainly recovered from all symptoms of nephritis 
within 2 months. The remainder, scarcely a third, thus required 
more than 2 months treatment. That those who were classified 
during the first few weeks as rich in albumin (Esbach at least 
2%) required longer treatment than those with less albumin 
discharge, is perhaps not surprising. 45 % of those rich in albu- 
min were ill for more than 2 months, while only 31 % of all the 
acute cases required the same length of treatment. The former 
recover more slowly but the prognosis in the long run is not 
worse. The average initial albumin discharge for the groups 
»chronic», »border-line», and »recovered» at the time of the follow 
up was 1.8, 2.0, and 1.9 %. respectively, i.e. no significant dif- 
ference. 


Prognosis with Lingering Nephritis (rest-sediment). 


In a disease such as nephritis, where the acute stage is of 
comparatively long duration, it is only to be expected that many 
cases must be discharged before a permanent freedom from 
symptoms is achieved. The patients have been recommended 
to remain in bed at home and under the control of a doctor. In 
only some of the cases has this control been carried out by the 
doctors at the Children’s Hospital, so that it was possible to ob- 
tain a picture of the further progress of the disease from the 
out-patients’ journals. In the case of persistent sediment or 
traces of albumin, the principle in general has been after 2 months 
fruitless waiting for improvement, to try letting the patient get 
out of bed by degrees. If no significant relaps took place, this 
method was continued, and the length of time out of bed in- 
creased. It would be of interest to see how this method succeded 
in the long run. Of the 18, who after being in bed as a rule for 
a month to half a year were allowed to get up without being 
free from albumin and/or erythrocyturia, 12 had completely 
recovered by the follow up, 5 were classified as border-line cases 


366 A. FRISK AND G. KLACKENBERG 


or chronic, and 1 had died. */; of the cases which were not fre 
from symptoms have thus recovered in spite of the fact that 
treatment had been given up. It may also be asked what was 
the condition during the acute stage of patients who still had 
urine changes at the follow up. These comprised altogether 21 
vases. 7 of them were free from symptoms at a normal urin 
analysis. But, with our present knowledge of the nature of ne- 
phritis, we can assume that an ADDIS count would have shown 
them to be latent cases. 5 had traces of albumin and sediment, 
but were nevertheless allowed to get up. In 9 cases we do not 
know the state of the urine as it was tested by other doctors or 
not at all. — Conditions are to some extent different in the fatal 
chronic cases. Many cases had not left hospital, the disease had 
grown steadily worse. If they had been discharged it was only 
for short periods in bed at home. None of them were discharged 
as free from symptoms. 


Previous Infections, Age, Sex, etc. 


The types of previous infection are given in the table below. 
As respiratory infections have been classified pharyngitis, ade- 
noiditis, otitis, cervical lymphadenitis, bronchitis, and broncho- 
pneumonia. Subdivision of these different groups would be arti- 
ficial. Otitis or lymphadenitis are not isolated complaints, 
bronchitis and bronchopneumonia often occur together with 
pharyngitis. On the other hand, we have tried to place the cases 
of tonsillitis into a special group. We are fully aware that the 
figures are only approximate, since the details given in the jour- 
nals are often based on the parents’ own description of the throat 
complaint which the child had had some weeks earlier. In the 
group of undefined acute infection are included such general 
symptoms as fever, nausea, vomiting, diarrhea, undefined pains, 
etc. Without doubt there are included in this group many cases 
which ought to be included under respiratory infections. Some 
cases of septicemia are also included. »Without known previous 
infection» includes partly those cases with insidious onset, and 
partly those where the infection was not stated in the anamnesis. 
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Respiratory infections................ 137 
Impetigo, skin abcesses............... 7 
Undefined acute infection............. 18 
Without known previous infection..... 26 


(including some cases with hemorrhagic onset) 


The time before the appearance of renal hemorrhage differs 
to a certain extent when it appears after tonsillitis or after re- 
spiratory infections. In the cases (far from all) where it has been 
possible to determine with a tolerable degree of accuracy when 
the infection and the renal hemorrhage started, the position is 
as follows: 


Renal hemorrhage 
immed. after 1 week 1—2 weeks 2—4 weeks 


respiratory infection. 18 35 34 10 


If any conclusions can be drawn from this, it would appear that 
it takes a longer time for tonsillitis to develop into nephritis. 
After scarlet fever one also notices a latent period of a few weeks. 
It would, therefore, seem that the cause of tonsillar nephritis 
is to be found in an anti-body reaction against the hemolytic 
streptococci. In 5 cases allergic manifestations such as purpura 
rheumatica (HENOCH-SCHONLEIN) and astmatic bronchitis ap- 
peared at the same time as the sudden renal hemorrhage. This 
strengthens the belief that tonsillar nephritis arises in an aller- 
gic way. The capillary damage and arteriolospasm which are 
typical of this reaction do not only occur in the kidneys, but 
also in the skin (edema), the heart (valvular edema with mur- 
murs) the serous membrane (exudation) and the brain (eclampsia). 

The previous infections derive principally from the throat 
and respiratory organs. Such infections are most common during 
the autumn months when nephritis is also at a climax. 40% 
start during October, November, December, while the minimum 
occur in July and August. 
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The material divided according to age and sex is as follows: 


Age Boys Girls Total 
0 1 1 
4 5 9 
15 5 20 
es 8 9 17 
13 8 21 

13 5 18 
6 4 10 

239 


That the largest number of cases occur during the seventh 
year, is probably due to the fact that Swedish children begin 
school at this age and are, therefore, more exposed to infections. 


Comments. 


Eight of those classified as healthy at the follow up have been 
treated for renal hemorrhage or albumin on more than one occa- 
sion. With few exceptions, they were healthy by ordinary cli- 
nical tests at the time of discharge. Freedom from symptoms 
may have lasted for several years, not only subjectively but also 
at urine tests, sooner or later, in one case 12 years after the 
first attack, there has been a relapse of the disease in connection 
with some acute infection. The following is a typical example: 


T. B. g 7 years. 1918 hemorrhagic nephritis in connection with 
suppurative lymphadenitis. Healthy till 1923 when renewed renal 
hemorrhage without definite infection, but with enormously hypertro- 
phic tonsils. Healthy at discharge after four months. Renewed albumin 
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in 1933 after a septic throat, treated for several months at the Sahlgren 
Hospital. Medical examination for army, 1936, 0 albumin. Still healthy 
at later examinations, and at the follow up. 


Had the follow up only comprised a Heller test one would 
have suspected that this was a case of latent chronic nephritis. 
But we considered that on a basis of the tests made he could be 
termed healthy. There is, of course, nothing to hinder a new 
relapse in connection with infection. 


The following case was slightly different. C.A.R. 3 15 years. 
1925 renal hemorrhage, treated 3 months. Trace of albumin at dis- 
charge. 1926—1932 albumin several times, usually after colds. Treated 
at the Garnison Hospital, Stockholm, four months 1932. After this 
always neg. Heller in spite of fevers. Normal urine at follow up. That 
is albumin on and off for seven years, followed by recovery lasting 12 
years. 


In this case it is impossible to decide whether the renal da- 
mage cleared up at some time during the 7 years or whether the 
exacerbations affected slightly damaged kidneys. Were this the 
case, and there is much in favour of this interpretation, it would 
show that complete recovery, not only freedom from symptoms, 
can occur even after many years. The limit for this has previously 
been fixed by ARCHIBALD, SNOKE, CASS and others at 2 years, 
but the accuracy of this may justifiably be questioned. 


The following case is more open to doubt: A. A. 2 10 years. 1924 
in bed 5 weeks with albumin. Onset unknown. Patient healthy for 2 
years (urine tests?). 1926 without known previous infection troubled 
by lassitude — edema — renal hemorrhage. Hospital treated 31/, 
months. Continued treatment at home for many months but albumin- 
uria remained six months later. On examination 4 years later healthy. 
1932 renewed albumin and hematuria without manifest infection. 
Treated 3 months but continous albumin for 4 years, when deemed 
healthy. Controlled 1943: 0 albumin. At follow up 1944 Heller neg. 
and normal Addis sediment. But the output of urine during the 12 
hours of the test was as much as 1010 ce (sp. w. 1008), i.e. an altogether 
unusually large output. B.P.: 150 mm Hg. We would include her in 
the group of border-line cases, in spite of the fact that albumin has not 
been found for 7 years and that the Addis sediment count was not 
pathologic. 
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In latent nephritis the exacerbations occur more quickly and 
are generally preceded by milder, often disregarded infections 
than is the case in renewed attacks of definitely cured nephritis. 
The exacerbation in the chronic case is often hemorrhagic afte: 
the most insignificant infection. The »primary chronic», on the 
other hand, starts only exceptionally with hemorrhage. Th¢« 
exceptions probably consist of cases where an infection attacks 
a person already suffering from undiagnosed »primary chronic 
renal damage. To decide at the actual sick-bed what form of 
the disease one has to deal with can be very difficult. It is of 
great importance to obtain an accurate and comprehensive 
anamnesis, to check up on a possible previous renal hemorrhage, 
translent eye edema, general state of health during the last few 
months before the present disease, and the type and time of the 
latest infection. Taking all these factors and the clinical examina- 
tion into consideration one generally comes pretty near the cor- 
rect prognosis, i.e. more as regards the fatal result than the 
duration. The prognosis in the most common combinations may 
be set out as in the following table: 


Previous State 


of Health | Infection | Renal Hemorrhage | Prognosis 
normal + 7 good 
normal probably good 
normal _ — (but hemor-| probably bad 
rhage often 
overlooked) 
reduced + probably bad 
reduced _ bad 
previous hemorrhage + + depends on the cir- 
or albumin cumstances of the 
first occurrence 
ditto - + ditto, but probably 


| bad 
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Summary. 


The investigation comprised a study of 239 cases of nephritis, 
of which 96 % of those still alive 10 to 20 years after the first 
hospital treatment, were followed up. In addition to the ordi- 
nary tests, quantitative sediment counts by ApDDIS’ method 
were made. 90 % of the acute cases of nephritis, most of whom 
had had a hemorrhagic onset, had recovered, slightly more than 
5 % had permanent renal damage, and somewhat less then 5% 
were border-line cases, where further investigation would have 
been necessary for definite classification. 

The form of the onset seems to be of the utmost importance 
for prognosis. An unnoticed insidious onset was combined with 
bad prognosis. This form of the disease, termed »primary chro- 
nic», led relatively quickly, in all cases within five years, to death. 
This type of onset is not common, only 11 cases in the total 
material. The »secondary chronic», on the other hand, influenced 
the general state of health surprisingly little over a long period 
(10—20 years). Acute convulsive uremia and the extent of the 
initial albumin did not influence the prognosis, neither did ton- 
sillectomy. 

(We should like to take the opportunity to thank chief doctors 
Med. Dr. FAxEN and AKERREN, Gothenburg, whose valuable 
help rendered possible the technical side of the investigation, 
and to express our gratitude to colleagues throughout Sweden 
for their kindness in answering our questionaires.) 
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FROM THE UNIVERSITY CLINIC OF PEDIATRICS, THE RIGSHOSPITAL, 
COPENHAGEN (CHIEF: PROFESSOR P. PLUM, M. D.). 


Acute Macrocytic Anemia in the Newborn’ 
(with Special Reference to its Relation to Erythroblastosis Foetalis). 


By 


SVEND HEINILD. 


Introduction. 


While anemia in infancy is of frequent occurrence, anemia in 
the newborn — more strictly defined within the first two weeks 
of life — is a very rare phenomenon apart from the classical 
erythroblastosis foetalis (hydrops, icterus gravis, anemia neona- 
torum) which, as a matter of fact, is not particularly common 
either. In this period of life, however, there sometimes appears 
a morphologically well-characterized, macrocytic, hitherto idio- 
pathic, form of anemia that has several features in common with 
the erythroblastosis and which, according to our present view, 
‘sannot be entered in the system. We have had an opportunity 
to observe some cases of this form of anemia, which has given 
rise to the publication of this paper. 


Historical Data. 


In 1911 FINKELSTEIN mentioned a type of anemia in the 
newborn characterized by a pronounced reduction in the hemo- 
globin percentage and in the red cell count. The first thorough 
description of such a case was given by ECKLIN in 1919, and 
this was followed by other papers by DONALLY (1924), Suss- 
TRUNK (1924), SANFORD (1925), and in 1931 ABT was able to 
gather 15 cases of this kind from the literature. At the same 


1 Read before the Danish Society of Pediatrics, October 3, 1945. 
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time, BLACKFAN, BATy and DIAMOND published a monograph 
on the disease. As far as I have been able to find out, the first 
time it was the subject of detailed mention in a comprehensive 
textbook of hematology was in 1937 when KRACKE and GARVER 
dealt with it under the designation: Idiopathic macrocytic ane- 
mia of the newborn. 


Definition and Delimitation. 


The features characteristic of this form of anemia, according 
to the authors’ mentioned above, are as follows: The child is 
born of healthy parents, after normal pregnancy, often preceded 
by several births of healthy children. In the course of the first 
two weeks of life (as reported, from the 1’ to the 17’ day) an 
extreme degree of anemia (the children are characterized as 
»ypale as a sheet») develops rather acutely, with or without ac- 
companying jaundice (thus jaundice was present in 5 of the 
vases gathered by ABT). 

The children are afebrile and, as far as that goes, they give 
no impression of being very ill except for the anemic features. 

Often the anemia shows a hemoglobin percentage between 
10 and 30. It is a macrocytic and hyperchromic anemia, appa- 
rently involving a specific disease of the erythron, the white 
blood count and the platelet count being normal or, often, even 
slightly increased. The reticulocyte percentage is about normal, 
2—4 %. In view of the age of the patient the nucleated red cells 
in the peripheral blood are relatively few in number, often making 
only a few percent — entirely different from the findings in the 
classical erythroblastosis. This is a striking feature as otherwise 
enemias of the newborn have a tendency to be erythroblastotic 
(KUGELMASS). 

The following negative characteristics are decisive: there is 
no evidence of any birth injury, hemorrhage or hemorrhagic 
diathesis, no infectious stigmata in the mother or child (including 
signs of syphilis or tuberculosis), no evidence of prenatal intoxica- 
tion in the mother (e.g., lead, acetanilide, benzol) although several 
cease histories have been gone through thoroughly with a parti- 
cular view to this point. 
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Most often the lesion terminates in recovery — as far as that 
goes, without treatment as well as with employment of thera- 
peutic measures, among which blood transfusion is the only one 
to be considered — still some children die in the acute phase. 
The restitution is complete. Children that are reexamined for 
several years have never shown any relapse, but always a per- 
fectly normal blood picture. Thus the course of the disease has 
the character of a reaction. 

From this it is evident that this disease has some points of 
resemblance to the classical erythroblastosis, from which it 
differs though as far as the hematological aspects and prognosis 
are concerned. It cannot be classified under Morbus hemorrha- 
gicus neonatorum, congenital hemolytic icterus or aplastic 
anemia. Also the so called aregenerative hypoplastic anemia 
(DIAMOND and BLACKFAN) is out of the question. Leukosis and 
simple nutritional anemia exclude themselves. 

Many different names have been suggested to this form of 
anemia. For the present, like ABT, we find the most suitable 
term to be anemia in the newborn, perhaps with the addition: 
macrocytic — because various anemias have a tendency to show 
certain fundamental morphological characteristics. 


Writer’s Cases. 
The present material comprises 3 patients, placed among their 
siblings as follows: 


No. 1, male, 11 years, well 
» 2, female, 8 » » 
3, male, 6 » » 
4, male, twin A, died at age of 3 days = Case 1 
» 5, male, twin B, 4 years, well = Case 2 
6 
7 


»; abortions in 2’—3’ months 
, male, died at the age of 6 days = Case 3. 


At the birth of the last child the father and mother were 


8 
9 
» 
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respectively 32 and 36 years old; both were perfectly well and 
had never been hospitalized. The family histories of both the 
father and mother were negative, especially as far as diseases 
of the blood were concerned. Venereal infection was denied, and 
the Wassermann test was negative in both parents (performed 
on admission of the last child). Complete hematological examina- 
tion gave altogether normal findings. In addition, the blood 
grouping of the parents turned out as follows: 


Father Mother 
Blood group: 0 MN Rh(+) 0 N Rh(—) 


"In the blood of the mother a very strong anti-Rh agglutinin 
was demonstrated.! 


Case 1. 


Male, 3 days old, twin A. Birth by natural delivery, easy, 
vertex presentation. Weight at birth 3 000 g. No asphyxia. On 
the 2’ day of life, an icteric hue was noticed. On the 3’ day he 
was strikingly flabby and poorly, undoubtedly anemic. He was 
admitted to Dep. B, Copenhagen County Hospital, but died 3 
hours after admission. No premortal examination of the blood 
was made. Autopsy revealed merely icterus neonatorum and 
intracranial hemorrhage. 


Male, 7 days old, twin B. Admitted to Dep. G, the Rigs- 
hospital (case record 547/40). 

Birth by delivery in breech presentation. Weight at birth 
3450 g. No asphyxia. As in Case 1 an icteric hue was noticed 
on the 2’ day of life. The jaundice increased markedly during 
the following days, though without making the patient so ex- 
hausted as his twin brother. He was given cow’s milk exclusively, 
which he took very well. On the 7’ day of life he was admitted 
to the University Clinic of Pediatrics. 

Objective Examination. General condition fairly good, crying 


1 These examinations were kindly performed by Dr. FREIESLEBEN, the 
State Serum Institute. 
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fairly loud; not particularly poorly. Pronounced universal 
jaundice. No enlargement of the liver and spleen. 

Blood group: 0. 

Prothrombin time (LARSEN & PLUM): normal. 

Urine: no albumin; urobilin + (weak); urobilin 0. 

An abstract of the blood examinations during the two months’ 
hospitalization shows: 


Re re, 44 49 68 70 76 89 
1.86 1.06 1.69 2.53 3.78 3.69 4.97 
143 2.09 1.48 1.36 0.93 1.04 0.89 
2 2.5 1.4 1.8 4.0 1.6 2.0 


Course. As is evident from the tabulation above, the pro- 
nounced hyperchromic anemia was replaced by a normal blood 
picture with distinct eosinophilia (normally the limit for eosino- 
philia is set at 400 cells per emm). The icterus subsided within 
3 weeks, and the patient was thriving well, appearing perfectly 
well at his discharge. Reexamination, 4 years later, showed a 
normal hematological picture. In the intervening period the boy 
had developed normally in every respect. 


Case 3. 


Male, 6 days old. Dep. G of the Rigshospital (case record 
111/45). 

Birth by natural delivery at term. Weight at birth 3 500 g. 
No asphyxia. The mother had had some tendency to hemorrhage 
during the first half of pregnancy, when undoubtedly she was 
anemic, while she was feeling perfectly well during the latter 
half of pregnancy. The child was not given breast milk at all. 
Even at the time of birth he was noticed to be yellow, and the 
icterus persisted though it was rather decreasing during the 
following days. On the day before admission (i.e., the 5’ day 
of life) a couple of suggillations were noticed in the face and on 
the trunk, and on the following day the patient suddenly became 
very pale, with cool extremities, on which account he was hos- 
pitalized at once. 
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Objective examination: Moribund on admission. Skin wax- 
pale, with a slight yellowish hue. Temperature 32.3°. Liver 
palpable 2 ecm below the costal margin. Spleen not palpable. 
A few suggillations scattered about but no petechiae. 

Blood examination was performed at once, giving the fol- 
lowing results: Hemoglobin percentage: 20. Prothrombin time 
(LARSEN & PLUM): 32 sec. (normally 22 sec.). Blood group: 0. 
Blood smears: Myelocytes 2.5%, metamyelocytes + staff nu- 
clears 3%, segmented leukocytes 5%, lymphocytes 87.5 %, 
non-terminable 2 %. 

There were 1.5% nucleated red blood cells per 100 white 
cells; and there were numerous platelets in the smear. 

Micrometry showed an average diameter of the red blood 
cells of 8.7 wu. 

While preparations were being made for blood transfusion, 
the patient died, in less than 2 hours after admission. 

Autopsy revealed no particular abnormality except extreme 
anemia. 

Histological examination (Professor ENGELBRETH-HOLM): 

Liver normal in structure and well preserved. Between the 
normal liver cells only very few immature blood cells are seen, 
apparently considerably less than are found normally shortly 
after birth. The blood in the vessels is characterized by large 
immature nucleated cells. No inflammatory or other patholo- 
gical processes are seen in the liver tissue. A good deal of bile 
pigment is seen. 

Kidney: Only normal features are seen. No interstitial ac- 
cumulation of cells is seen anywhere; no sign whatever of hema- 
poiesis — not in the perirenal adipose tissue either. 

Myocardium: Quite normal conditions without any infiltra- 
tion. 

Spleen: Configuration somewhat effaced; still the lymph 
follicles can be recognized. The pulp, which is rich in blood, 
contains but scanty nucleated cellular elements, and the amount 
of hemapoietic tissue is rather less than normal. 

Thymus: Quite normal conditions, without erythroblastotic 
or myeloid foci. A few myelocytes are seen — just as normally. 
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Bone marrow: Because of too strong decalcification, the speci- 
men is partly a failure. The marrow is exceedingly rich in cells, 
mostly mature, rather large, round cells; no fat cells. 

Conclusion: No erythroblastosis foetalis is present, as erythro- 
blastotic foci outside the bone marrow are absent. The total amount 
of erythroblasts appears to be smaller than normally, but nothing 
decisive may be said about it. 


Here we meet with a case history which clinically is typical 
of erythroblastosis foetalis, including the fact that the mother 
in her blood shows even a very strong anti-Rh. agglutinin after 
the last parturition. The case history includes first some normal 
pregnancies with normal children (3), but with the fourth preg- 
nancy an »X» enters the picture. For one thing, it is a twin birth, 
and both twins present a severe degree of anemia. One twin 
dies on the 3’ day of life; the other recovers from his hyperchro- 
mic anemia in the course of some months (with a striking eosino- 
philia). After this, the blood state is normal, and there is no 
tendency to relapse. 

Then the mother has three abortions (in the 2’—3’ month) 
and finally a child born on term that dies with extreme anemia 
on the 6’ day of life. This is also an instance of macrocytic ane- 
mia. 

Only one feature — though the decisive link in the chain — 
is lacking, namely: Hematologically and histologically the last 
child should have presented the picture of erythroblastosis foetalis — 
but this was not the case. 

The differential diagnosis has been mentioned under »De- 
finition and Delimitation». Here it can only be a question of 
erythroblastosis foetalis or the so-called idiopathic macrocytic 
anemia in the newborn. As is well known, the theory of iso- 
immunization (LEVINE, KATzIN & BURNHAM) for explanation of 
the origin of erythroblastosis foetalis is as follows: In the Rh- 
negative mother the Rh-positive fetus induces the formation of 
an agglutinin that diffuses into the circulation of the fetus — 


Discussion. 
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though perhaps an increase in the permeability of the placenta is 
prerequisite (POTTER) — where it gives rise to increased destruc- 
tion of the fetal blood cells, resulting in increased hemapoiesis. 
In the newborn as a rule such a reaction becomes erythroblasto- 
tic, whereas in older individuals it has a tendency to become 
hypoplastic or even aregenerative (KUGELMASS). 

Now, however — as often happens when a new and appa- 
rently plausible theory is advanced — it has been found that the 
iso-immunization theory hardly may be able to explain all the 
ases entered under the syndrome erythroblastosis foetalis (HER- 
BERT C. MILLER). For this syndrome is more complicated than 
assumed previously. Thus, among others, cardial, adrenal and 
hepatic cases find no satisfactory explanation in the theory 
mentioned. Furthermore, the syndrome may be encountered 
also in other diseases — e.g., syphilis, prenatal infections, conge- 
nital obliteration of the bile duct. Perhaps a small group of 
cases may be due to sensitization to the special group factors 
M, N and P — but this event has not been described yet, merely 
ventilated in an editorial article in the Lancet (247—602—1944). 

It is further to be mentioned that also before LEVINE and 
collaborators advanced their theory a hemolytic anemia in the 
newborn without icterus was recognized; pathologic-anatomically 
this condition corresponds to erythroblastosis foetalis, though 
without peripheral erythroblastemia — perhaps because the 
liver is able to eliminate the bilirubin as quickly as it is formed 
(KRACKE & GARVER). Like PARSONS & HAWKSLEY, moreover, 
it is difficult to imagine how the exquisitely acute anemia de- 
scribed might arise if it were not to be ascribed either to loss 
of blood or to hemolysis. 

If now we look for a synthesis back of these apparently con- 
flicting facts, it seems most likely to be this: that undoubtedly 
there is some relation between the reactive phenomenon of sero- 
logical character which erythroblastosis constitutes in most of 
the cases and the above-mentioned idiopathic macrocytic anemia 
in the newborn. Our case resembled erythroblastosis foetalis 
both anamnestically, clinically and serologically, but not hema- 
tologically and histologically, and hence it can be entered only 
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under the last-mentioned diagnosis. It seems quite obvious to 
imagine that the so called aregenerative, hypoplastic, anemia in 
infants (DIAMOND & BLACKFAN) merely represents a chronic 
form of the same lesion in which the patient for some reason or 
other has not passed the reactive stage (note, for instance, that 
the child described by Hoyer under this diagnosis was »very 
pale and white» at birth). Indeed this lesion too is exquisitely 
an »erythronic affection» with the leukopoiesis and thrombo- 
poiesis preserved. 

It is worth considering if the classical immunization to Rhe- 
sus antigen (as actually demonstrated in our last case) might 
not be able also to elicit other reactions besides just a typical 
erythroblastotic anemia. On the other hand, we know that this 
form of anemia may be elicited by various factors that appa- 
rently have nothing to do with Rhesus immunization (e.g., 
congenital syphilis and congenital atresia of the bile duct). 

For the present, all cases observed ought to be published 
with all appertaining data so complete as possible. Possibly — 
and, I think, probably — the final explanation will prove to 
be of serological nature. 


Summary. 


An account is given of a family in which 3 normal parturi- 
tions with normal children were followed by 5 unsuccessful 
pregnancies, partly with abortions, partly with extreme anemia 
in the newborn within the first days of life. The parents did not 
have syphilis. The anemia was of macrocytic character, and in 
2 of the 3 cases it terminated fatally, while in one case there was 
complete clinical and hematological restitution. One of the cases 
is described in detail, with autopsy findings. Clinically and 
serologically (the mother is Rh-negative, but with a very strong 
anti-Rh agglutinin) this case reminded of erythroblastosis foe- 
talis, but the hematological and histological findings spoke 
decisively against this diagnosis. On this account the case is 
taken to be an instance of acute macrocytic anemia. 

The relation between the two diagnoses is discussed. 
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FROM THE PEDIATRIC CLINIC OF KAROLINSKA INSTITUTET AT KRON- 
PRINSESSAN LOVISA’S CHILDREN HOSPITAL, STOCKHOLM. 
HEAD: PROFESSOR A. LICHTENSTEIN. 


Paroxysmal tachycardia in infants. 
By 


EDGAR MANNHEIMER M.D. 


The following case of a three weeks old infant, has many 
interesting aspects. First, there is an acute, perilous illness, 
which demands immediate diagnosis and treatment; secondly, 
it appears from the literature that those cases, though not usual, 
have so much the same symptoms that they could be brought 
together in a limited clinical picture. 

To begin with, a short description of the case in question: 


A three weeks old boy arrived at Kronprinsessan Lovisa’s Children 
Hospital, Stockholm, 4.8 1945, he weighed at birth 4200 g, he was 
nursed five times a day and developed normally (926/45). When he ar- 
rived his weight was 4120 g. The mother told me that the day before 
arriving she had seen a pediatrician as the child had a cold and that 
the doctor in question stated that the frequency of heart was about 
200 beats a minute. During the examination, however, the tachycardia 
had diminished to about 140 beats a minute. 

The day the mother brought the child in she noticed that it was 
not normal. The respiration was violent, its lips were blue, it did not 
want to get nursed. The temperature in the morning was 36.3, in the 
evening at 8 o’clock 35°. The doctor on duty recommended that she 
immediately contacted a children hospital. 

On his arrival, the patient was suffering from a puffing respiration 
and clear cyanosis of the lips. From an examination of the inner or- 
ganism nothing was to be found besides a moderate tachycardia. The 
patient recovered after oxygen and stimulus. The first diagnosis given 
in this stadium was capillar bronchitis in spite of the negative pul- 
monary finding. On account of this sulfadimin was given as a mas- 
sive dose. 


384 E. MANNHEIMER 


During the three following days, the general state obviously 
declined. The cyanosis and the dyspnoea were increasing, and th« 
patient could not go on without oxygen. Two days after his arrival 
penicillin treatment was used, and after three days !/, mg astrobain 
without any visible effect. 

On the fourth day, 8.8 the general state was very bad, with deep 
eyanosis, dyspnoea and a tachycardia that could hardly be counted 
Electrocardiogram showed 300 beats a minute. Besides there was a 
liver enlargement, coming down to the umbilicar plane. At 13.30 
8.8 1/, mg neostigmin was given subcutaneously. At 15, i.e. 11), 
hour after the injection the attack had subsided. The pulse was at 
that time 140 beats a minute and the patient’s state improved im- 
mediately in a very striking way. The general state became much 
better and cyanosis and dyspnoea disappeared. The patient was 
nursed and went on very well without oxygen. The liver reduced 
quickly and was smaller the same evening. The reduction continued 
to such an extent that the same day the patient left the hospital 
three weeks later, 29.8, the liver was palpable at arcus. The diag- 
nosis was paroxysmal tachycardia with »Vorhofpropfung» and acute 
heart decompensation. 

Thereafter the patient developed well until 21.9, i.e. nearly a 
month after he was discharged, when he came back with a relapse. 
The relapse was almost a copy of the first attack. The difference 
was that the diagnosis now was clear immediately and for this rea- 
son the congestive heart failure did not get to as high a degree as 
at the first attack. The pulse frequency was as before 300 beats a 
minute. This time neostigmin was given in the same dose as before 
(7/, mg). One hour later no effect was evident and for this reason 
one did not dare to wait any longer, so the patient got 0.1 mg 
g-strophantin and coffein, which stimulated the patient to a better 
general state. However, it did not influence the tachycardia. Two 
hours later new neostigmindose was given (!/, mg). After 20 minutes 
the change came but at the same time symptoms of over-dosage, 
with a heart frequency of 120 beats a minute, unequal and bumpy 
respiration and a beginning pulmonary edema (moist and dry rdles). 
Coffein and atropin (counter-poison against neostigmin) were given with 
good result, and the patient recovered in the same way as after the 
first attack. 

After five hours a new short attack began. Neostigmin was given 
in the same quantities and 20 minutes later there was a change to normal 
pulse frequency. 

Hereafter a continuous neostigmin dose was commenced (1/10 mg 
per os two times daily). Hereafter the patient has developed normally 
and there has been no more new relapse. 


PAROXYSMAL 


TACHYCARDIA IN INFANTS 
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Electrocardiogram: 


Fig. 1 shows electrocardiogram during the attack of paroxysmal 
auricular tachycardia. Frequency 300 beats a minute. Sinusrhythm. 

Fig. 2 5.8. shows electrocardiogram after change to normal frequency. 
The electrocardiogram is pathological with atypical QRS-waves. The 
looks of the R-waves indicate strongly preexcitation. Enlarged P-waves. 
Depressed S—T intervals in leads 2 and 3. Probably acute severe myo- 
cardial damage with pronounced congestion. 
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Fig. 3. 


Fig. 4. 


Fig. 3 15.8. Electrocardiogram and phonocardiogram show still 
very marked signs on myocardial damage and congestion. Amongst 
others a strong auricular sound has appeared, S—T intervals depressed 
and arcformed. 

Fig. 4 shows the electrocardiogram 12.10 1945, i. e. after the second 
attack and the preexcitationphenomenon has disappeared. The P-waves 
are smaller. The T-waves now start getting more pronouncedly positive 
and the S—T intervals are normal. The myocardial damage is healing well. 

X-ray of the heart 8.8 1945 shows a slight hypertrophia of the left 
ventricle and an easy bulging right hand contour. At renewed X-ray 
examination 9.8—21.8 1945 unchanged picture. 

X-ray of the stomach 8.8 showed an enlarged liver, the lower edge 
of which is on level with the third lumbal vertebra. 
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It is consequently the question of a three weeks old boy with 
relapsing attacks of paroxysmal tachycardia and »Vorhofsprop- 
fung» which have caused acute heart decompensation with pro- 
nounced congested liver, cyanosis, dyspnoea and bad general 
state. One suspected at first capillar bronchitis and the patient 
was given both sulphonamide drug and penicillin. Neostigmin 
in big doses seem to be able to cut the attacks. The neostigmin 
was at least at the first attack directly life-saving. Continual 
treatment with small neostigmin doses per os are used. No re- 
lapse has thereafter occurred. The time of observation, though, 
is too short — only three months — in order to make definite 
conclusions possible. The child has been rapidly cured after the 
attacks and seems to develop normally. 

J. F. CHRISTENSEN has in 1944 described two of his own cases 
and also he has made a synthesis from the literature of the now 
known cases. The author claims that 37 cases of children under 
one year of age have been published up to the present time. The 
most of these cases have shown a picture which in essential parts 
is in accordance with the above related. HUBBARD, who has 
told about nine cases, has noticed no less than six during one 
year. The diagnosis very often has been made first at a very 
late stage when the heart decompensation has become absolutely 
clear. The origin of the illness is not clear. Infections, hypo- 
glycaemia, rheumatical carditis, congenital heart defect ete. 
have been discussed. In most cases one does not find but that the 
nervous control of the heart has been strained. 

The prognosis seems on the whole to be good in spite of that 
fact that 6 of the up till now known 37 cases died. Among these, 
most cases had a congenital heart defect or other organic illness as 
cause of death. However, I have to agree with CHRISTENSEN, who 
points out that the extreme, perilous state, which these patients 
show, makes it probable that some infants who die from unknown 
causes are dying of non-diagnosticated attacks of paroxysmal 
tachycardia, JORGENSEN has in 1945 pointed to one of CHRISTEN- 
SEN’s cases. The electrocardiogram shows in this case, as in my 
own, clear sings of preexcitation. The criteria of preexcitation 
which JORGENSEN points out are not always reliable. He demands 
26—46416 Acta pediatrica. Vol. XX XIII 
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according to OHNELL a broadening of QRS to over 0.10 seconds 
and P—Q under 0.12 seconds. This holds without doubt true 
of adults, but with children, and especially with infants, it is 
another case. A P—Q interval under 0.12 seconds is an absolutely 
normal phenomenon with children under one year. Further it 
is evident that the QRS-wave, which is very much shorter in 
small children than in older ones and adults, must be considered 
pathological already when the values are less than 0.10 seconds. 
The criteria on small children consequently must be used in ac- 
cordance with the normal values for the age in question. The 
only sure sign of preexcitation we have up till now is the R- 
waves appearance with the cut off on its ascending part. This 
change is to be found in the CHRISTENSEN’s case number 2 — the 
same as in JORGENSEN’s case and in the above described. The 
change is of interest because a big part of the preexcitation cases 
(accordingly to OHNELL, 70%) have attacks of paroxysmal 
tachycardia. On the other hand one quite often finds cases of 
paroxysmal tachycardia where sure signs of preexcitation are 
missing. 

This case has its special interest, as the last electrocardiogram 
(fig. 4) shows that the preexcitationphenomenon has disappeared. 
Probably it is a question of a so-called pseudonormalisation 
(compare with OHNELL). If it should be the question of a genuine 
normal state it should give countenance to the notion that the 
congenital extra connection between auricle and ventricle, which 
caused the preexcitation, now has disappeared and has been re- 
placed by normal conduction. 

The continued course ought to be a help to the settlement of 
the question as to which of those two possibilities is the actual 
one. 

Finally some words regarding the treatment. CHRISTENSEN, 
HUBBARD and others have proposed strophanticus or digitalis 
treatment as well during attacks as during free intervals. How- 
ever the effect is doubtful and it is always precarious to be obliged 
to subject the heart of an infant to a long digitalis treatment. 

A more causal therapy has been used by STARR and later on 
by WriGHT, WALSH and SPRAGUE amongst others. Through 


of 
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injection of mecholyl (acetyleoline derivation) one has perceived 
a strong vagal effect, which cut the attack quickly. At overdosage 
atropin has had momentary effect. The disadvantage of using 
mecholy] is its rather pronounced toxic effects as vomiting, uneasi- 
ness, violent diarrhaea. Generally seen the neostigmin, which I 
happened to use in this case, the prostigmin has earlier been use- 
ful at adults (WALDMAN and MoskowlItTz) does not seem to give 
such symptoms. At overdosage atropin seems to have a good 
effect here. For that reason, with that uncertainty one always 
feels when the experience is limited to one single case, I wonder 
if the neostigmin were as effective a drug both during as between 
the attacks of paroxysmal tachycardia of infants.* 


Summary. 


One case of paroxysmal tachycardia at a 3 weeks old boy is 
described. 

Symptoms: Pronounced tachycardia, bad general state, cya- 
nosis, dyspnoea, enlargement of the liver. The diagnosis is made 
with the help of electrocardiogram. The therapy has been neo- 
stigmin injections, and during the free intervals, neostigmin per 
os aS far as could be seen with good effect. The prognosis for this 
specific case seemed to be good with this treatment, but the danger 
of relapse makes the therapy a bit uncertain. CHRISTENSEN 
in 1944 had made a synthesis from the literature of 37 cases. The 
prognosis seems also in these cases to be good, when it has not 
been the question of organic heart diseases. The very bad general 
state makes it plausible that some cases of death of infants with 
uncertain diagnosis would be blamed on non-diagnosticated attacks 
of paroxysmal tachycardia. The treatment has earlier consisted 
of digitalis or strophanticus. However, the effect has not been 
reliable. Mecholyl also was used. This drug seems to have sure 
effect but to give more toxic effect than the neostigmin, which 
was used in this case. 


1 Neostigmin is manufactured by LEo C:o Hilsingborg, Sweden. It is 
of the same chemical structure as Prostigmin Roche. 
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Appendix: The 16th of Januar 1946 another boy, three weeks 
old was admitted to our clinic with the diagnosis of paroxysmal 
tachycardia (73/46). This case did not show any signs of marked 
congestion. The liver was but slightly eblarged and the patient 
was in good general state even during attacks. In the hospital 
he steadily changed from attack to free interval. At the attack 
the heart frequency was 240 beats per minute and at free interval 
150 beats per minute. After neostigmin subcutaneously ?/,, 
mgr = 3/, ml twice daily no attacks appeared. Neostigmin per 
mouth did not show any definite effect. Accordingly we gave 
digitalis (cedilanid) and after that no further symtoms of paroxys- 
mal tachycardia have manifested themselves. Electrocardiograms 
are to be published by dr B. LANDTMAN in his monograph on ar- 
rhythmias in childhood (suppl. Acta Pediatrica). 
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AUS DEM KINDERKRANKENHAUS DER UNIVERSITAT HELSINKI. 
VORSTAND: PROF. DR. MED. A. YLPPO. 


Ein Fall von imbezillen Zwillingsbriidern. 


Von 


AINO YLIRUOKANEN. 


In der Erblichkeitsfrage ist die Zwillingsforschung in den 
letzten Jahren sowohl bei den Arzten als auch bei den Psykolo- 
gen zentral gewesen. Die Erblichkeit hat in der Entwicklung 
des Intellekts grosse Bedeutung, und nach vielen Autoren ist 
die Schwachsinnigkeit eine rezessive Eigenschaft, deren Még- 
lichkeit zur Manifestation sehr gross ist (BRUGGER, JUDA, LU- 
XEMBURGER, PLEGER u.a.m.). Nach HOFMEIER sind 4/5 der 
Schwachsinnigen auf endogenem Boden enstanden, wobei die 
exogenen Faktoren sehr im Hintergrund stehen. SmitTH hat in 
seinen Zwillingsuntersuchungen folgendes festgestellt: 50 Paare 
zweieiige Zwillinge (ZE), von welchen in 4 Fallen beide schwach- 
sinnig waren und in 46 Fallen nur der eine Zwilling. 3 Paare 
eineiige Zwillinge (EE), die alle 6 schwachsinnig waren. 13 Paare 
waren wahrscheinlich eineiig, davon in 11 Fallen beide schwach- 
sinnig, und nur in 2 Fallen nur der eine. Die Ursache fiir die 
Schwachsinnigkeit ist in viel grésserem Masse in der Erbanlage 
zu suchen als im Einfluss der Verhaltnisse. Was das Vorkommen 
von Zwillingen und Schwachsinnigkeit im Vergleich zueinander 
betrifft, so scheint z. B. nach JuDA die Anzahl der Zwillinge in 
den Hilfsschulen deutlich grésser zu sein. Er hebt besonders den 
grossen Anteil der Erbanlage hervor. Die eineiigen Zwillinge 
sind praktisch genommen alle konkordant, welche Beobachtung 
auch LUXEMBURGER gemacht hat. In 40 % der Faille, in welchen 
organische Gehirnlasionen festgestellt wurden, befanden sich in 
der Familie schwachsinnige oder schwach begabte Individuen. 
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Auch u.a. PLEGER und Loort haben unter den Schwachsin- 
nigen mehr Zwillinge festgestellt als unter den normalen Kin- 
dern, weshalb sie besonders die Erbanlage betonen. 

In der Erbanlage der Schwachsinnigen seien als einige von 
den wichtigsten Faktoren ausser der einfachen Schwachsinnig- 
keit (Oligophrenia) auch Epilepsie, Alkoholismus der Eltern und 
Lues erwahnt. PLEGER hat festgestellt, dass die Belastung der 
iibrigen psychischen Anomalien ungefaihr die gleiche ist wie im 
allgemeinen durchschnittlich, nur Schizophrenie komnit weniger 
vor. 

Die Wirkung der peristatischen oder Umgebungsfaktoren be- 
ginnt schon im fétalen Stadium und bei der Geburt, wo die da- 
durch hervorgerufenen Lisionen betrichtlich auf das Zentral- 
nervensystem einwirken kénnen. Zur gleichen Gruppe der exo- 
genen Faktoren gehért die vorzeitige Geburt. Bei den jungen 
Friihgeburten ist die geistige Entwicklung im allgemeinen ver- 
spatet, und bei einem bedeutenden Teil der Friihgeburten, be- 
sonders bei den kleinsten, werden ini spaiteren Alter verschiedene 
cerebrale Stérungen beobachtet (YLPPO). BRANDER hat die Be- 
ziehung der Geburtstraumen und der Friihgeburt zur Schwach- 
sinnigkeit untersucht. Er bemerkt, dass bei den Friihgeburten 
sehr viele Geburtskomplikationen vorkommen. Deshalb sind 
bei der Untersuchung der Atiologie solcher cerebraler Affektio- 
nen, die sowohl auf endogenem Boden als auch auf Grund von 
mit Geburtstraumen zusammenhidngenden peristatischen Fak- 
toren entstehen kénnen, unbedingt in erster Linie die primaéren 
obstetrischen Faktoren zu beriicksichtigen. Ein betrachlicher 
Teil aller Zwillinge wird vorzeitig geboren. Bei der Geburt wirken 
die ungiinstigen Faktoren konkordant und kénnen zu konkordan- 
ten Stérungen fiihren, die auf exogenem Boden entstanden sind. 
Dies kénnte bei eineiigen Zwillingen auch fiir die Erblichkeit 
sprechen. Bei Kindern mit geringem Geburtsgewicht ist die 
Entwicklung der Intelligenz im allgemeinen besser als in den- 
jenigen Fallen, wo Geburtstraumen und Erbanlage Nebenfaktoren 
darstellen. Die Geburtskomplikationen im Zusammenhang mit 
vorzeitiger Geburt scheinen hinsichtlich der Schwachsinnigkeit 
weniger gefahrlich zu sein als die Kombination erbliche Belastung 
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und Friihgeburt. SIEMENS und WEITz haben Fille veréffentlicht, 
wo von eineiigen Zwillingen derjenige weniger begabt ist, der 
die geringere Schidelkapazitat hat (nach BRANDER). Unter 
den Fallen von ROSANOFF und IMMAN-KANE ist die Anzahl der 
Zwillinge unter den Schwachsinnigen recht hoch. Auch Kinder, 
die als Friihgeburten geboren waren, oder deren Geburtsgewicht 
niedrig war, kamen unter den Schwachsinnigen 5 mal mehr vor 
als unter den gesunden. 

Das hier zu beschreibende Zwillingspaar ist im Kinderkran- 
kenhaus der Universitat Helsinki am 5.7. 45—9.7. 45 untersucht 
worden. 


Nr. 856 und 857/1945. Diagn. Imbecillitas. Scabies. 

Zwillingsknaben Olavi (Kind a) und Juhani (Kind b). Geb. 
1.1. 40, Séhne eines Landwirts. 

Anamnese (von der Mutter und den Bekannten der Eltern): 
In der Familie keine Geisteskrankheiten, Epilepsie oder Alko- 
holismus. Der Bruder der Mutter ist »beschrankt», ist jedoch 
imstande, sich durch leichte Landarbeit zu ernihren. Sonstige 
Schwachsinnige sind unter den nadheren Verwandten, soweit 
bekannt, nicht vorhanden. In der Familie der Mutter kommt 
viel Tuberkulose vor. Mutter geboren 1910, leidet an Augentu- 
berkulose. Geistige Entwicklung der Mutter normal, Charakter 
sehr misstrauisch und verschlossen. Der Intelligenzindex ist 
nach LESKINENS Intelligenzuntersuchungs-Methode itiber dem 
Durchsechnitt. Der Vater war erfolgreich als Landwirt tatig, 
ist im Kriege 1940 im Alter von 35 Jahren gefallen. Morbi ven. neg. 

Das k6rperliche Befinden der Mutter war zu Beginn der 
Schwangerschaft gut, aber wahrend der ganzen Graviditat wurde 
sie von krankhaftem Misstrauem belastigt. Die Entbindung fand 
2 Wochen vor der berechneten Zeit in einer Gebiéranstalt statt. 
Die Ursache fiir die vorzeitige Geburt war ein »Erschrecken» der 
Mutter, wonach die Wehen begannen. Die Entbindung dauerte 
wegen Wehenschwiache 3 Tage, ging aber spontan vor sich. Die 
Kinder wurden in Hinterhauptshaltung geboren und waren so- 
fort nach der Geburt munter. Geburtsgewicht: a 2500 g und b 
2 280 g. 
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Die Kinder erkrankten im ersten Monat an Nabelentziindung 
sowie Schnupfen und Ohrenentziindung. Beide hatten Eiter- 
ausfluss aus beiden Ohren, der bei a bis zum Alter von 2 Jahren 
anhielt, b hatte ausserdem Eiterherde am Kinn und hinter den 


Ohren, weshalb er im Alter von 2—3 Monaten 2 mal im Kran- 
kenhaus war. Im Alter von 2—3 Monaten wurde bei beiden Ra- 
chitis festgestellt, und beide hatten Milchschorf. Kind b wurde 
im Alter von 1 Jahr und 10 Monaten wegen Nabelbruch operiert, 
und a hatte gleichzeitig Diphtherie. Beide befanden sich gleich- 
zeitig im Krankenhaus und waren nach der Entlassung schwach. 

Uber die friiheste Entwicklung der Kinder kann die Mutter 
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keine genauen Angaben machen, »weil die Kinder die ersten 
waren, und die Mutter friiher niemals kleine Kinder gefplegt 
hatte». Die ersten Zahne brachen ungefihr im Alter von 10 
Monaten durch. Die Kinder begannen im Alter von einem Jahr 
zu kriechen und etwas spiter mit Stiitze zu stehen. Im Alter von 
ca. 1 Jahr und 10 Monaten konnten sie allein gehen, aber infolge 
ihrer Krankheit vergassen sie diese Fertigkeit und lernten sie 
erst im Alter von iiber 2 Jahren von neuem. Die ersten Worte: 
»Mutter, gib», lernten die Knaben 2-jaihrig sprechen. Erst nach- 
dem sie das 5. Lebenjahr iiberschritten hatten, konnten sie 2— 
3 Worte hintereinander sagen, aber auch jetzt (5'/,-jahrig) kén- 
nen sie noch keine vollstandigen Satze bilden. Sie verstehen 
einfache Dinge, und haben 5-jahrig selbst gegessen, was aber 
recht unreinlich vor sich ging. Noch im Alter von 4 Jahren 
liessen sie sowohl den Urin als auch die Fazes unter sich gehen, 
und erst seit einem halben Jahr kénnen sie bei Tage um den 
Topf bitten, aber nachts beschmutzen sie ihre Betten immer 
noch. Sie sind sehr lebhaft, lieben einander sehr und kommen 
gut miteinander aus. Kind b ist vielleicht lebhafter, a aber ener- 
gischer. 

Status somaticus: Die Ahnlichkeit im Aussehen ist fast voll- 
kommen (Lichtbild). Haar hellbraun, die Wirbel auf dem Kopf 
gleich. Augen blaugrau. Konstitution am ehesten asthenischer 
Typ. Kind a wiegt 22,1 kg, Kérperlange 117 cm, Brustumfang 
57,5 ecm, Bauchumfang 54 cm. Bei b entsprechend Gewicht 
19,9 kg, Kérperlange 116 cm, Brustumfang 54 em und Bauch- 
umfang 50 cm. 

Ernahrungszustand ziemlich gut. Tonus und Trugor gut. 
Haut: Gesicht und Hals gebraunt, Wangen rot, Elastizitaét und 
Feuchtigkeit normal. Beide haben am Ko6rper Scabies. Ver- 
grésserte Lymphdriisen nicht palpabel. Schilddriise normal. 

Knochengeriist: Kopf eiférmig oval. Bei a Umfang 52 em, 
anteposteriorisches Mass 17,5 em. Bei b Umfang 50,5 cm, ante- 
posteriorisches Mass 17 em. Zahne: Bei a 10/9, 1- fehlt, -1 blei- 
bend. Caries 5+ und 5—. Bei b: 10/10, Caries 4+, +4, 5—, 
4—, —4, —5. Form des Gaumens normal. Brustkorb schmal. 
Deutliche Hiihnerbrustbildung bei beiden. Gliedmassen gesund. 
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Zirkulationsorgane: Herz ohne Befund. Bei a: Blutdruck 
98/60, Puls 96/Min. Bei b: Blutdruck 90/48, Puls 92/Min. 

Respirationsorgane: Ohne Befund. 

Verdauungsorgane: Bei a: Tonsillen von der Grdésse einer klei- 
nen Nuss, glatt, nicht hypertrophisch. Bei b: Hypertrophisch, 
ungefaihr von der Grésse einer Walnuss, beriihren einander fast. 
Sonst nichts Besonderes. 

Nervensystem: Bewusstsein klar. — Keine Nacken- oder 
Riickensteifheit. Gehen und Laufen unbeholfen, Mitbewegungen 
normal. Zur Untersuchung der Ausfiihrung der Bewegungen ver- 
halten sich beide widerstrebend. Keine Laihmungen und keine 
Spastizitat. Reflexe normal. Gehirnnerven: Gehér gut, Seh- 
vermégen gut. Pupillen gleichgross, rund, reagieren auf Licht 
und Konvergenz. Kein Nystagmus. Sprechvermégen: Sagen 
unvollstandige stottern aber nicht. 

Genitalien: Normal entwickelt. 

a: Harn Alb-, Nyl-, Senkungsreaktion 5 mm/Stunde, 15 
mm/2 Stunden. Blutbild: Hb 77/90 E 3,63 Mill. Ind. 1,32, 
Leuk. 5300, Juv. 0,5 %, Stabk. 1,0%, Segm. 42 %, Eos. 2,5 %, 
Mon. 2,5%, Lymph. 51%. Réntgenbild: Cor. et pulm. ohne 
Befund. Nackenpunktion: Klar, Pandy-, Nonne-, Zellen 6/mm‘, 
Erytroz. 1040/mm. WaR-, Kahn -. 

b: Harn Alb.-, Nyl-, Senkungsreaktion 7 mm/1 Stunde, 8 
mm/2 Stunden. Blutbild: Hb 74/93, E 4,60 Mill., Ind. 1,03, 
Leuk. 5 800, Juv. 0,5 %, Stabk. 1,0 %, Segm. 30 %, Eos. 6,5 %, 
Mon. 1%, Lymph. 60 %. Réntgenbild: Cor. et pulm. ohne Be- 
fund. Nackenpunktion: Klar, Pandy-, Nonne-, Zellen 1/mm, 
Wak -, Kahn -. 

Blutgruppe A. Blutgruppe der Mutter desgleichen A. 

Status psychicus: Kind a (Olavi): Am ersten Tag des Aufent- 
halts im Krankenhaus verangstigt, scheu, negativistisch. Weint 
oft mit rauher Stimme, besonders bei der Untersuchung schreit 
es laut. Gesichtsausdruck monoton, starrt oft ausdruckslos mit 
offenem Mund vor sich hin. Lacheln stereotyp. Fiihrt einfache 
Bewegungen aus. Steht auf Aufforderung auf, geht. Versucht 
auf Aufforderung sich selbst aus- und anzukleiden, was aber 
schlecht gelingt. Zieht die Kleidungsstiicke verkehrt herum an, 
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bekommt die Knoépfe nicht auf oder zu. Isst selbst, aber sehr 
unreinlich. Lasst Urin und Fazes bald ins Bett, bald auf den 
Fussboden gehen. Ist am nachsten Tag beruhigt, reicht die 
Hand zum Gruss und sagt »Tag». Lichelt haufiger, aber sehr 
ausdruckslos. Bei der Untersuchung ist fast gar keine Furcht 
mehr wahrzunehmen. Der Patient liebt seinen Zwillingsbruder 
sehr. Als man ihn zum Photograph fiihrt, betrachtet er ver- 
wundert die Lampen an der Decke (sagt: »Zwei Lampen»), den 
Photographenapparat und andere Gegenstinde im Zimmer (in 
der Poliklinik des Krankenhauses). Die Kinder stellen sich auf 
Aufforderung vor die Kamera, und die ganze Angelegenheit 
macht ihnen sichtlich Vergniigen, aber ganz unvermittelt klopft 
Patient a seinem Bruder freundlich auf die Schulter, was dieser 
sofort in gleicher Weise erwidert. Am nichsten Tag verhalten 
sie sich zu fremden Leuten nicht mehr angstlich, und die Knaben 
sind bisweilen sogar ganz lustig. 

Kind b gleicht seinem Bruder fast wie ein Spiegelbild bis 
zum Gesichtsausdruck, ja sogar zu den Bewegungen. Anfangs 
ist er jedoch noch furchtsamer und versucht sich bei der Unter- 
suchung zu verstecken. Es hat den Anschein, dass Kind a der 
fiihrende Typ ist. Das Sprechen beschrankt sich bei beiden auf 
einige Worter (vielleicht 20), namlich die Bezeichnungen der ge- 
wohnlichsten Gegenstande. Die Kinder kénnen héchsten 2 
Worter hintereinander aussprechen, und auch diese unvollstandig 
z. B. »lattialle lu» (lattialle putosi lusikka) (zu Deutsch: »Auf dem 
Fussboden L6» = der Lé6ffel ist auf den Fussboden gefallen). 
Die Worter sind héchstens 2-silbig, und entweder am Anfang oder 
am Ende des Wortes bleibt eine Silbe oder ein Buchstaben weg. 


Intelligenzproben: 
Kind a: 
Nach Srmon-BInET ist das Intelligenzalter unter 2 Jahren. 


1. Zeigt Mund, Augen und Nase + 
2. Wiederholung eines 6-silbigen Satzes _ 
3. Wiederholung zweier Zahlen _ 
4. Aufzihlung von Gegenstéinden nach einem Bild + 
5. Familienname 
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Die Aufzahlung der Gegenstinde nach einem Bild gelang teil- 

weise. Das Kind kennt die gewoéhnlichsten Haustiere, desglei- 

chen die gewéhnlichsten Gegenstande: Eine Uhr, ein Auto, eine 

Flasche, einen Léffel. Alle Bilder, die einen Menschen darstel- 

len, nennt das Kind Junge oder Madchen, ohne verschiedene 

Altersklassen voneinander unterscheiden zu kénnen. Es kann die 

Stimmen der gewoéhnlichsten Haustiere nachahmen, z. B. des 

Hundes, der Katze, des Schafs, der Kuh und des Pferdes. Es 

kennt die Farben nicht, und kann nach einer Vorlage z. B. einen 

Kreis nicht zeichnen, sondern zieht nur unbestimmte Striche. 
Kind b: Das gleiche Resultat wie bei dem Bruder. 

Nach BUHLER-HETZER entspricht die Intelligenz 2 Jahren. 

1. Es gelingt schwerfallig, einen Stuhl zu besteigen. 

2. Wechselspiel mit einer Uhr abwechselnd rechts und links 
unsicher. 

3. Zahlt Gegenstinde richtig auf. 

4.—6. nicht ausgefiihrt. 

7. Es gelingt, Bauklétzchen aufeinander zu setzen. 

8. Betrachtung einer Figur, die ein anderer aus Klétzchen ge- 

baut hat: Das Kind zeigt ein wenig Interesse, aber der Ge- 

sichtsausdruck ist inhaltslos. 

Kann einen Stock nicht zu Hilfe nehmen, um einen Gegen- 

stand naher zu bekommen. 

Erkennt in einem Buch ein bestimmtes Bild, das er, wenn 

es nach ca. 15 Minuten von neuem gezeigt wird, genauer be- 

trachtet. 

Bedauerlicherweise war der Aufenthalt der Kinder im Kran- 

kenhaus zu kurz, um die Priifung von neuem durchfiihren zu 


konnen. 


Zusammenfassung. 


Der somatische Status des beschriebenen Zwillingspaars weist 
wesentlich darauf hin, dass es sich um identische, eiueiige Zwil- 
linge handelt: Gesichtsziige, Haarfarbe und Wirbel, Farbe der 
Iris, Blutgruppe. In den Kérpermassen bestehen Unterschiede, 
die mit dem Unterschied des Geburtsgewichts im Verhialtnis 
stehen. Die Masse des Kopfes sind normal. Die Spuren der 
Rachitis am Brustkorb sind bei beiden Patienten gleich. 
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Der Status psychicus ist bei beiden so gleich, dass sich im 
Grad der Intelligenz oder dem Ausdruck der verschiedenen see- 
lischen Funktionen keine nennenswerten Unterschiede wahr- 
nehmen lassen. Irgendein exogenes, mit der Geburt verbundenes 
Trauma ist dtiologisch nicht festzustellen. Hereditiér ist Oligo- 
phrenie (Debilitas) des Bruders der Mutter zu beriicksichtigen, 
was zu der Schlussfolgerung berechtigt, dass unsere Zwillinge 
auf endogenem Boden entstandene Oligophrene (Imbezillen) 
sind. Der hier beschriebene Fall ist als ein gutes Beispiel fiir 
erbliche endogene Oligophrenie zu betrachten, aus deren Atio- 
logie die exogenen Faktoren eliminiert werden konnten. 
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